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K EY 


TO 


GREENLEAF’S ALGEBRA. 


Ex. (11.) 
(12.) 
(13.) 
(14.) 


(15.) 
(16.) 


(17.) 


(18.) 


Ex. (6.) 
(7.) 
(8.) 


PRACTICAL EXAMPLES. 

ArtioLte $5, (p. 15.) 
2X364+3x5xK4—5=127. 
5XB0K5—10K6 XK 25+27 X0=—600. 


TX36-+ (5—4) x(1—0) = 253. 


Bg er 36}. 
B/442x6/ (2X6-45—1)= 
6/ (36-40) -++3X5 a tS 0 


3X36 X5 + K/(16—NV (2X6 X4416)—3K0= 
542. 


EXB4 VEXE+EV4+1 


3x6—4 2X6+4 
ADDITION. 
Art. 59, (p. 17.) 
= 322. Ex. (9.) =20mn. 
=35abc. (10.) 1624-142 


=14y. 
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Art. 60, (p. 19.) 


Ex. (6.) =—y. Ex. (9.) =—5pn. 
(7.) ==4lmn. (10:)"=©- 
(8.) ~=0. | 
Ex. (11.) Ex. (12.) Ex. (13.) 
Add 4+- az Add 14az— 6y | Add 8a— 44-4 x 
to 6—- ax to ‘Taz+ y to Ta+11b— 3c 
3+6a%x Sax— Ty 8a+ b— Te 
15—5a’z 9ax—l1ly a—11b-+-l5dc 
oa ae Bex By 19a— 36+11ec. 
Pata 48ax—20y. ; 
87+-9a'x. 
Ex. (14.) Add 16z’—5y°—16 | Ex. (15.) Add 5a— 4 
to 32°+4/— 5 to - 3d+- 3c 
2+3y3—37 4a — 5e 
v— ¥+ 7 5a—5b— c 
62°-+-7y—11 Ta — 6c 
22°—3y?—21 lla+4s— ‘ec 
2922+ 5y?—83. 82a b—16e. 


Arr. 63, (p. 20.) 


Ex. (3.) 2z°y+8ary—4zy’. “Ex. (5.) 


7 5a? ae 
Ex. (4.) 10az+-5ax?-+-8y°+- ax a +Txy 1694-322 


2’+-32ry+-26. Ex. (6.) a—1+2a+-y. 
Ex. (7.) Add 8a4+-4—10 Ex. (8.). Add Ta—5y’ 
to c—d—a to 8a/a2-+2a 
—4c+ 2a—3b—7 by —a/ x 
4z7?15—18m —9at+Tr/z 


4a—2b—12—3c—d+42?—18m. 14,/2. 


SUBTRACTION. 7 


Ex. (9.) Ex. (10.) Add 8a?+ 2ad-++ 43? 

Add 4mn-+-3ab—4c to da’— 8ab+ 8B 

to 32x —4ab+2mn —a+ 5ab— PF 
3m” —4p 18a?—20ab—1938? 
Gmn—ab—4c+-32+-3m?—Ap. Le Sien earls 


39a’—24ab+ 52’, 
— (11.) Add 42°—5a’—5az?+-6a2z 
to 6a?+32°+4-4a2?4 2a7x 
—172?+19az?—1da’x 
13az*?—27a*x-+18a? 
8a°z—20a?-+-122 
31a?z—22°—31laz?—Ta 


—Tx—a’. 


Arr. 64, (p. 21.) 


Ex. (14.) Add 4az—5my Ex. (15.) Add 3hz—5z 
to 3dxz+Tny to 4mz+nz 
Tmz+4my 5az—Apz 


(4a-+8d-+7m)x-+(In—m)y. Fc es 0 a eT 


SUBTRACTION. 


Art. 70, (p. 24.) 


Ex. (10.) Ex. (12.) 
From 38a—5b+6h— d From 5f+14s— 9d 
Take a+ b —Td Take —3f-+- 76—15d 
2a—6b-+-62-+- 6d. 8f+ 7Tb+ 6d. 
Ex. (11.) Ex. (13.) 
From 31z’—3y’-+-ab From lla— 7b+ c¢ 
Take 172?+5y’—4ab+-7 Take a+ 7b—8c+11 
142°— 87?-++-5ab —7. 10a—146+4-4c—11. 
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Ex. (14.) 
From = m?-+-3n* 
Take —4m?—6n?-+-T1z 


5m?+9n?—T1z. 
Ex. (15.) 


From 38la—15z—7 
Take 2a—252+-7/° 


29a+10z—y?—T. 
Ex. (16.) 


From aber— xy 
Take —6abe?+ 32y°—Th 


Tabe?’—4zy>+-Th. 


; Ex. (17.) 
From 11ch?—5 
Take Sch? —5+-47z 


6ch? —47 2. © 
Ex. (18.) 


From mn? kt 
Take —Tmn’?+482—y? 


Snape Aba y 
Ex. (19.) 


From 47abh—37-+-96y? 
Take Tabh 


4Qabh—37+-96y?. 
Ex. (20.) 


From 8274-17 
Dake 72"y'bhm 


x4? —hom+17. 


Hx. (21.) 
From 112? 
Take 52’—3c-+59m 


63?4-3c—59m. 
Ex. (22.) 


From 6a+34—5c+1 
Take 6a—8b—5e 


65-L1. 


Ex. (23.) 
From - m? 


Take 412?+-7y’-+-abe 
m?—412°—Ty?—abe. 
Ex. (24.) 


From —17z?+-14y—a+d 
Take a 


—182?14y—a-bb. 


Ex. (25.) 
From a+b 
Take a—b 
+26. - 
Ex. (26.) 
From  9zz 


Take 2z—Th—5m?+7 
8az+Th+5m>—T. 


Ex. (27.) 


- From 11hm-+8n? 


Take ey? 
Fear 


MUI TIPLIOATION. 


Hx, (28.) From a+é Ex. (29.) From a—s—c 
Take a—b Take —a+6+c 
2b 2a—2b—2c 
and a— b and a— b+ ¢ 
—a+36 a— b—3c. 
and —a+ 4b 
425. 


Art. 72, (p. 26.) 
Ex.(1.) To 1—2z2+432?  |Ex. (4.) a—bte 


Add 3+2z7— 2 —a+bte 
4 422%, aan 
—a-+b+3c, 
Ex. (2.) To 5a—46+3c Ex. (5.) 24 Qaey+y? 
Add —3a+2b— ‘ec —2+ Qay—y? 
2a—2b+-2c. Take 227 +2y? 
From 32? +37? 
_ Ex. (3.) a—b—c ch. a 
- b+c—d Ex. (6.) 


d—e+f | From 627+ 27’—32°—7? 
e—f—g |Take 22°4-4°—47°-y? 


Gy —g.| 42°—27?+2?—2y=52"—4y’ 


MULTIPLICATION ; 


Art. 83, (p. 82.) 
Ex. (9.) 5a’x—Ty+4°—3h , 
4ay? 
0a'xy?—28ay?+16a2%y?—12ab%/. 
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Ex. (10.) 7a°b° + 4am?—by 
4a>m* 
28a'b*m?+-16a°m>— 24a°m*y. | 
Ex. (11.)  4a°®—6a°e-+-c? |Ex. (12.) —ab’—32°—14m* 


—da’ —am 
— 20a‘t?4-30a'c—5a’e’. ab?m+8am2>+ 14am 


Arr. 86. (p. 34.) 


a+ 8@4—10ar?—242". : 


Ex. (10.) Bx, (12.) 
1+z 3a— £ 
1+-z* 2a+-4x 
i--z 6a?— 2ax 
zt +12ax7—42? 
l4+a+at+25 6a?+ 10ax—4z2? 
1l—2z+-2?—2 4a — 2x 
1+2-+2'!+2° 24a°+-40a*x—16az? 
—«—2°—2°—7° —12a’x—20az?+-82% 
Agha AP 24a°-+ 2802 —36a2?-+8 
aE Vioaltt Se + 28072 aa?+-827, 
1 ees, Hix 13.)- 6 
32°—2ry—y? 
= 2x —4y 
Ex. (11.) 627— Sa ame ee 
ror —122°y+ 82y?+-4y? 
a —3z 62?— 162°y+-62y?-+-4y’. 
2 
Tgeoee Ex. (14, 
: le v’4+22+41 
a— ax—b2? v?—22+38 
ve ee at QoP1 22 
e— ax— bax? —223—47°—Q¢ 
4a’x— 4ax*—242° 82°+62-+3 


hh +423, 


MULTIPLICATION. 1] 


Ex. (15.) a+b—c Ex.’(17.) 
a—b+c 5a?— 3ab+ 4b? 
@-+-ab—ac Otero” 
—ab— b’+-be 30a°®—18a7b-+ 24a6? 
ac+be—c? —25a’b-+ 1dab°— 208° 
a —b?4-2bc—c’?. 80a’? —48a7b+-39ab?—208%. 
Ex. (18.) 
Ex. (16.) 8a—2b a’+ab+-}? 
—2a+4b a ce) 
—6a?+ 4ad a’+-a’b+-ab? 
+12ab—82? —ab—ab’—b* 
—6a’?+-16ab—82?. a —s. 
Ex. (19.) Ex. (20.) 
a—zx* 22°—3zy+6 
a*—z* 32°-+-32y—5 
ae&—a'x4 6z*—92*y+1 822 
—a'z'+-28 +62’?y— 9x°y’+18zy 
@—2a'x +28 —10z’4-l5zy—30 


62*§—327y+ 82°—92*y?+-332y—30 
Ex. (21.)  — 5a’—4az+-32? 
2a’?—38axz— 42? Fi 
10a*— 8a®x+ 6a?z? 
—1de’x+12a’x?— Yaz’ 
—20a’z?+-16az°—1224 


10a*—28a°2— 2a’2?+ Tax?—12z4. 
Ex. (22.) 2a’—3axr+42’ 


5a®—bax—22? 


10a*—15a°x- 20022? 
—12a°r+-180°x?— 24028 
— 4a°x?+ 6ax?—824 


10a*—27a*x-+ -34072?—18a2°— 82". 
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Ex. (23.)° 
a—3a’+3a—1 
a@—2a +1 


a&—3a'+ 3a°—a? 


—2a'+ 6a?— 6a?+2a 
a— 3¢7+8a—1 


@&—da'+10a®—10a?+5a—1. 


Art. 87, 


Ex. (5.) 
5+0+0—3+1 
241 
10+0+0—6+2 
5+0+0—3+1 
10+5+0—6—1+41 


10a°+-5a°—6a°—a? +a’, 


Ex. (6.) 
3002 2 
1+0— 8 
SEO 23 
= 90.645 


34+0—11—24646 


32°—112°—22?+ 62-6. 


Ex. (7.) 
141-3 
1+0-1 
1+1—3 

—l—1+43 


ied es 


f+ y'—4y— y+ By. 


Ex. (24.) 
a= a” 
2a —a" 
2a" 2a"tl__ gmt" g™, 
Ex. (25.) 
a'—aa a2? —ax?+2* 
a+z 
a—a'a+a'x’—a’ax-az' 
a'x—a’a? + a'?—axt+a> 


ae : +2, 
(p. 36.) 
Ex. (8.) 
1141+ 
ee 
jp 
6b eet 
1 —1 
my —1. 
Ex. (9.) 1-244 
14244 
Tape 
2—44.8 
44-8416 
1280-240 ge 
at-+-4a°b?-+ 1624, 
Ex. (10.) 


84348-1348 
7—7 


2142142112142 
210i ee oy 
B18 0507 045/04e yee 

D1ab—21B°. 


DIVISION. 


Exe (is); 214-141 


Ex. (6.) 
(7.) 
(8.) 


Ex. (5.) 
(6.) 


Ex. (7.) 


1—1 


Pee pt 
ah ea a a 


105-01 
zt—y', 


DIVISION. 


Arr. 89, (p. 38.) 


Ex. (9.)  7rs. 
(10.) 54m. 


2a. 
8mn. 


17. 


Arr. 91, (p. 89.) 
157°-+-302%y/’. | Ex. 0) mq--pm—p*me. 
ax*z?—2z+- By. (8.) 4tz—82?+-z. 


Art. 94, (p. 42.) 
of a—x 
eee oe syed ‘” &e. 


o—x 
2 


818, 


alae 
&)% 


§.| 4 


14 KEY TO GREENLEAF’S ALGEBRA 


e.g? 
e @ 
z 
a 
Ce 
ae a 
ae 
ae 
oe x 
a & 
Ex. (8. 2_ Part 2° 2", 
x. (8.) a@—2ax+2 (= 
a—az 
—ar+2 
—ar+27 
—B 
Ex. (9. 5 34%-+ Bab?— (5 
) a foe 4 @—2ab LE 
@— ab 
—2ab+3ab? — 
—2a°)+-2ab? 
ab?—b 
ab’—B* 
Ex. (10.)  8a°—40%—6ab?4-898( “2—F 
8a°—40°B Pee 
“= —6ab?+-38 
—6ab?+ 322 


Ex. (11)  30°-4-8ab*—4a%- Ves 
~4a?+ 32” 
334 Bab? 


—4a7h— 19° 
—4a°b~ 1a? 


DIVISION. 


Ex. (12.) 2a°x?—Sdax+-2 (=. 
2a°2*— ax 
—4ax+2 
—4azx+2 


“Ta—Tb 
pe) lade 3a*+-3a°b+4 807? + 3a?+-35* 
21a’— 21a 
212% 
21a*t—21a°d? 
21a°*b? 
21a°h?—21a°B? 
210d? 
21a*4?—21ab' 
oe lab 21b8 


21ab*—210° 


2 
Ex. (14) 9 toy ay (St 
+2 y? —2°2" 
—2y—y'+ yz 
‘ Y2+y'72°—24 
x22? 242A 


l—a 
144 Tgp 2a oe pa © 
l—a 
2a 
2a—2a? 
2a’ 
2a?—2a8 
of 
2a?—2a* 
2a* 
2a'—2a° 


Ex. (15.) 


bo 


lo 
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,( 2a—8y+z 
Ex. (16.) _ 82?—15y?+-23yz— Day Bur —624( ge 
82? —12xy4-4zz 
SAS Be ee Oe, 
—15y?-23yz4 10zy—12zz 
—15y* 5yz+-10zy 
18yz —12xz—62? 
18yz - —122z—62? 
3x—6 
> te 
Ex. (17.) 62 96( se 
62*—122% 
122°—96 
122°—242? 
242°—96 
242°— 48x 
482—96 
482z—96 


4 a'b--aB +a} 404 
Ex. (18) a®-ta'B*Latd!-- a? (es 
m (18) a ee ne Aaa oe 


a&+ab +a%?+0°b?+a'b' 
—ab —ab' tab 28 
—a’b —a°h?—ab?—a'b'—a°b? 
at? Lat tadta°b°4-b8 
a’b?+a’h?+a'td* + ae bt 9268 
SS —ay® +B 
—P—ah'—ab—ah*—ab" 
a‘b'+-a®b’+-a’b' +ab' +88 
a'ht+a°b’+-a°b°+-ab’ +08 


‘DIVISION. 
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Art. 95, (p. 44.) 


ree | 
ea eee Es (I 
Seer tes 3 

Bei 7-E5 

Bi 4-8 


i210 
Sted 


Ex. (4., bok 
1—0—0—0-0—-00—1( Ft = 
141 1- .2+a—a’+a'—a'+a°—a’ 
21 
Ss pe 
T 
1k 
Rae 
ey 
I 
a ET. 
ean: 
pipe 
i 
141 
Ss eeT 
1 
Ex. (5.) Ex. (6.) 
ee 142-2 
3+3—4—4( tT 18-84 18—8( Fe 
B43 8y?—4a? 142-2 a!—Bab-+-4B" 
244 P=55 62615) 
view) —5—10-++10 
44 828 
4+ 88 
Ex. (7) ° 1-5+10—1045—-1(, == 


m—3m'n+3mn?—n'. 


18 


Ex. (8.) 141—-1-1( 
eae 
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Laie 
1—0-—1 
aH, 


“QUESTIONS FOR EXERCISE. (p. 45.) 


Ex, (1.) 12¢4+ 5e+17d+18d 
8a 8c-++15d-+-125 
15a+-11c-++10d-+23d 
Ba-+18ce+ 4d+208 


38a-+42c+-46d+-688. 2a°b4-12a%bc+ 5b*%c*42 
o+0 +40 +0. 
Ex. (2.) 5a+3b—4c e4(5.) eee ae 
2a—5b+-6c-+2d+3e a+ b+ c—2d 
a—46—2c —6e at. b6—2c-+ d 
Ta+4b—3c a—3b+ c+ d 
15a—2b—8c+-2d—Be. —a+ btct+d 
a— b—2c—2d 
4a. 
Ex. (8.) 3a?+ 2ab+ 403? 
5a’— 8ab-+ 62? Ex. (6.)  #+22+1 
—4¢7+ 5ad— P v—2213 
18a?—20ab—198? e421 of 
14@’— 38ab+-202?. —22°—42?— 2x 
—36a’+ 24ab—100? 32°+-62-+3 
ON Uae vs au +4718, 
Ex. (7.) 1—2z-+-2°—2 
1+-2x 
ee 
zr—2z'?+-2°— x 
lS 


Ex. (4.) 
5a°b—17a*bc—150*c*+-5-- 
—4a*b+- 8a%oc—1087c*—4 . 
—8ab 3a°bc-+208*c*—3 


DIVISION. 19 


Ex. (8.) 
1—2z+-32?—42°+ 524— 62° +7T2'§— 82" 
* 1422+ x 
1—22-32°—423+52!— 62° Ta8— 827 
22—4a?+ 62°— 82*+4102°—122°+ 1427 —162° 
?—27?4-382'— 42°+ 52®— 627+ T28—82? 
1 — 92°—8r°, 


Ex. (9.) a+é 
a—b 
a’t-ab 
—ab—B’ 
a—B? 
a’+-ab-+-b’ 
a—at* 
a’b—ab® 
ab’.—b 
a+ab—ab>—h* 
a—ab+ Bb 
a+ab—a’b?—a’b' 
—a’b—a't’+a’b'+ab 
a‘b’+-a®b’—ab’—b® 
a8 —b, 


Ex. (10.) 2° 8aa?+302+a° 
2—3ax?+3a*2—a? 
2+ 8a0°+3072'+ aa? 
—8ax’—9a’at—9a*x°—3a*x? 
8a72*+-9a*x?+ 9ata?+-38ara 
— &x?—3a'z’—3a'x—a® 


a - -8a7x* +38atz? —a’. 


Ex. (11). e483" 
Qrth —prrl 
qt + gtign4 
— a" n+1__Bmbn 


ox* ant gptlpnt gripe t_ pm", 
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Ex. (12.) Ex. (13.) 
pieee o( 2 +8a-++y 
na To etapa z'§—92?— b6zy—y = 
e—az* at48234+ wy. 
at : —3727—97?— xy 
+. axt—ax — 323 —92?—Bzry 
- @ah : pies Ly— 3 ry—y 
Barts —vy—sry—¥ 
ex? Sac 
ax? —a'z 
atz—a’ 
a‘z—a? 


Ex, (14.) sda + 6224 +1( v—2x+1 


o—tetT 
e—28+ xz : 
—223+-52°—4x : 
— 22? + 42°22 
ont ea 


2—2Qr+1 


2 ; 2 
A Sata? 1Oahn batt Ee eemnise 
a*— 2a°2’-- 16a’z—15a ater 
a4 2az* — 8a?x? 


—2a7—40x*+- babe 
5a’x?-+-10a®x—15a* 
5ax?+-10a’e—15a* 


From 2?—Qar+5a3 
Take e—Qr 4-1 


dns. Be —Bae—1f Ba 


FRACTIONS. 21 


x. (15.) 
x 
— lata? + 64a! (Sapo PE 
x®— 2ax* 
ae 
2ax°— 40724 . 
.. 4a? —T6 a? 
4a’x*— 8a*x® : 
—8a*z* 
—8a*a>+-16a42? 
—l6a‘z? 
—16a'2z?+-32a°2 
—32a°x+ 6408 
—32a°x+ 64a° 
FRACTIONS. 
Art. 115, (p. 49.) 
Ex. (4.) First Division. Second Division. 
2—a zZ—a 
P—a'( naan 2a aia 
v—ax ae 
2 ax—a 
axa nea 
axz—a® 


Hence the greatest common divisor is z—a. 
Ex. (5.) #1 (axa. 
Divide both terms of the divisor by a, and we have az--a-+a 
=z7--l, 
Then, a (Zt 
z—1 
fe we be 
earl. 
—z—1 


Thus we have z+-1 for the common divisor. 


22 KEY TO GREENLEAF’S ALGEBRA 
Ex. (6. ; First Division. | Second Division. 
es arr yx — yr ae p—ya- pep a(L —2? 
yo y—xz 
—Pe—yx?+yx® y ye 
Yyetye?—yu—zt —¥a +2? 
pr—y xe —yx?+2t —y¥t +2? 
Divide by 22?) 2y’z? —2z* 
Hence the greatest common divisor is y’—z’. 
Mes 
a+z 
a'—a®a-+a’z’—ax* 
ax —a’2? + ax?—2"* 
a&z—a’x? +az*—zx' 


g 


Ex. (7.) 


Hence the greatest common divisor is a®—a?z--az’—23 
g 


Second Division. 


Ex. (8.) First Division. 
aaa? a'—z' ‘ a'—x'(2?+-a?, or a?+-2? 
a'ta’x? 
a&—azx' ete meee: 
—@xr—yz! 


ar'-ae'( 
ae x’-+-a’, or a?+27. 
ax ax 


Hence the greatest common divisor is a?--2?, 


Art. 117, (p. 51.) 
6a?+- 5ax—62? 
Ex. (11.) Gap 1800-62" 
6a?-+ 5ax— 62? ) 6a?4-18ax-+62? ( 1. 
6a?+- 5ax—62? 
4x ) 8ax+122? 
2a+8z ) 6a°+-5ar—6z? ( 8a—2a. 
6a?+-9ax 
—4ax— 62? 
—4azx— 623. 


Common measure, 


FRACTIONS. 23 


6a?+5axc—62? 8a—22x 
oa oe ee i 
2__o2 
Ex. (12.) ar 
a—z*) at—z' ( a®+23. 
a—ax? 
a’z’—z* 
@2?2-— 24 
a—z’ 1 
2 i , 
‘ asa ao 
Sia 
Ex. (13.) = 

—y' ) &—9f ( 2? 
—zy! 
y* ) ay'—y 

w—y?) a—y! (x+y, 
at— x4? 
ryp—y! 
ay —y 


i SF bee 


_ Anw, 118, (p. 52.) 
—cd _2Xa+P—cd ant Ped 


Ex. (6.) pean - 7 
(7) te 1 8X Be oie LAE 
1b 38n?2—d? _4m  15a—3Bm22—d? __ 80am—3miz+ 
i ae, in aa 


Te—m 4nXxTa—b—Te—m 28an—4bn—Te+m 
OCR 8 Sean 070 ns ae 


v4 KEY TO GREENLEAF’S ALGEBRA, 


@—5n? Bm—2n® x Tim—4n+a?—52? 


CLO a 11m—4n+--—>- Sof Se one ee 
33m? Bina ae +@ 
38m—2n? : 


+a __ 2e— 3 x 82? L5y?— Pat 
2 ze ais 
(11.) 827-57? Dro In 8? —= 


162°+102zy? — 242% — lby!—P—a? rebcirea 
22—3y? 


Arr. 119, (p. 54.) 


Ex. (5.) a aa BPRS Fae —ar pat 
8 
(6.) = ha +p +cty=2—azy+-y*. 


a ee 
(7.) 7 Soe ae 


8) ee 


Arr. 120. /p. 56.) 


4 5 
Ex. (8.) Tak A= 20 


et 2a—z 
(9.) 2 1 oe dag 3 6a—3z 
b 4 2y 3b-++2y 2 36+2y 6b-+-4y" 
S 3 
n 3m—n 
3 8 38m—n_ 1 3m—n 
10. — =o Re oe 
ou x x 3 ee Ba 
1 
a@ 2y—2z+a 
Bath ae cco . 
(11,) 2 2 __ 2y—2z-a 4 _ 8y—82+4a 


®» 
FRACTIONS. 25 


ART. 121, (p. 57.) 


Ex. (5.) $, t= + 
3 
2 


vs ag be. 
3, 4,2 
Sip att 
323 2—36, common denominator. 
36 
9| 4x4=16, numerator for 4 =28. 
12| 3X7=21, numerator for 7.=2}. 
2118 1=18, numerator for } =48. 


2 


Ex. (6.) 4 tp # F- 
7™X<19X 7K1= _ 931, numerator for 7;—-224. 
4x11 7X1=_ 308, numerator for $ = 25. 
5X11X19x1= 1045, numerator for § —1248. 
7X11X197=10241, numerator for {~—=14924J, 


11x19 7X1=1463, denominator. 
Ex. (7.) 2 of TA, 7, of 5, = 29; 19, 


10% 6= 60=89. 


6311. 66, common denominator, 
Ex. (8.) 2 of = of 42, 3 of 9, = 459, 2. 


459% 2=918—= 9,8, 
9x 44—= 3965958, 


44% 2—88, denominator. 


A 3 3 
Ex. (9.) , pa of 7 —25, aoa: 


27XK3819= 8613=,8545,. 
6x 40= 2400=—349.9,. 


4031912760, common denominator. 


Pros KEY TO GREENLEAF’S ALGEBRA 


Ex. (10.) Seren re 
y x b—e ee 
82 xX b—c=8b2?—3cx? —S 
4bmy—4emy 
4m y Xb—c=—=4bmy—4emy= mare 
axy 
aXyXxr sary hey —exy 


yx«zXb—c=bey—cry, common denominator. 


a b d—3 
Ex. (11.) Be tae afte 
axXxz—2Xy zaxy—2ay. 
DX, KY, ecb ty, . 


ad—3X% x2 Xxrz—Y=—dz?—32z?—2dz+6z. 
xX2z—2Xy ay —2xry. 
axy—2ay bay dz?§—32°—2dz+6z 
ey—Qay By—Qxy ——aw'y—2Qay : 
atb 8—a x—T 
Ex. (12.) a poe ite 
at+bxy—2x 18 18ay-+-185y—86a—868. 
38—axXxz ™&K 18=—542—18az. 
Z—TXX  Xy—2—=—2’y—Tzy—2a?-+- 142. 


2X y—2X18=182y— 36-2. 
18ay+18by—36a—36 54a—18ax x*y—Tay—2a°4-14z 
‘18zy—36z—i«”:s«d: Bry — 862” 18zy—36z 
4a ad a—b 
b= 8b ite 
4aXb = Xa2Xx—D = 4abx?>—20 abe. 
aXb—3X2Xx—5=ab2?—3ax*—5abs+ lax 
aXb—3XbXx—b=l'dz—3bdx—5b°d+15bd 
a—bxXb—3XbXx =al’x—b®x—8abz+30'x 
b—3XKbX 2X 2—b =x? 3b2?—5b°x-+15b2, denominator, 


Ex. (13.) 


numerators, 


FRAOTIONS. 


. st 
ix. (14.) Zz, Y; a y= 
2X1X2Xy—3=2’y— 32? 
yYX1X2zXy—3=2zy’—32y 
tors. 
« Pele yee ay Bs numerators 
@X|lxlxx =az 


1x1xX2Xy—3=zy—8z, denominator. 


Ex (15.) a, 4, ¢, d, ; 
a@X1X1X1xb=ab | 
bx1X1X1Xd=2 | 

= ¢X1xX1x1x<b=bc 7 numerators. 
ixixtixtats| 
aX1x1x1xl=a 


1x1x1x1xs=24, denominator. 


hie te 5 z 
hea te) | Eee RE oe 
Ex. (16.) Wn Se > m ym y 
2 m—n 2 
Zz 
By _ zo m—nN_ me—nz 
fis. 89 ay Lm, OY 
m—n 
2% mx Ne y) my, 3 
my eee : m, 3. 
yXmX3=3my, denominator. 
3my 
OY Os ait numerators. 
3y|m X ma—nz= mx —mNz 
2 
pL ae, ere, _ 2 
Ex. (17.) eo ee Tye 1 16 5 
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1 16 
Soe ae 
at 
Dee KS 3) 15, 3z 
1s’ 32 5 
35 &2—15z, common denominator. 
; iby 
15) 2x 2e=22* 


numerators. 


82] 5<16—=80 


Arr. 122, (p. 60.) 
3a 4m 3e 
bd Ta Ent 
3a XTaX4n?= 84a?n’*. 
4m X5dx<4n?= 80dmn’?. 
38e XddX7Ta =105ade. 


Ex. (4.) 


84a?n?+-80dmn?+-105ade 
bd X<TaX4n?=  ~—~«~CSC edn? ag 
Ex. (5.) esa ee 
4) 8, 12, 9 4x82 3=—=72 
3)2, 3,9 Ce | 
Soo | ORT 
12; 6«5=380 
9] 84-232 
125 ise 
72 Mie 
Ex. (6.) 3, q+ . 
; 5x11 5==275- 
7 8x 5=280 
4x 8x<11=352 


20s re 
8X11 5=440° ~*7° 


FRACTIONS. 29 


Ex. (7.) 8 & re 


3) 9, 3, 6, 12 

2)3,1,2, 4 

3, 1, 1;°2 

3x2x 3x 2—=36, common denominator. 

36 
9} 4 8==32 
3/12 x 2—24 
12} 3X%7=—=21 
ere Ans. 


x. (8) 82, 88, 7848, 1, 47 


35x<3x6—630 
114 6=264 
47X4%3=564 
1458 — 
Ae Te, 2 
Ex. (9.) Ex. (10.) 
R of 74 Ta of 13, =22, $1. 2 of 1, 4 of #, == @, 4. 
2911=3819 2«x38= 6 
91x 6=—546 1x5= 5 
sca ae Ans. wu Ans. 


6xX1l—= 66 


Ex. (11.) i fai=ixt=w 3 EX Hb hy H 


8x14 42 
1128308 


2814 =3997 2% 
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2 3 
Bx, (12)  gof <2, @ of & 


114 a 
3 43 33 84¢14 84 
‘XT z gg 8S XP ate— as 
3 
axtaexbaexixdarite=aie 
1% af 
2a 23a: 
7><222—1554 
5x 28=— 115 
1669 
23 >< 222— 5106" 
. fi 
3x 2x Cie oars, 
Ex. ee Za’ ae Ex. (14.) 3 2 5 
38zX 8e —Vexr ; zX4xKX5=—=202 
22 4a=8ax “2X8X5=15z 
Vex 8ax 2X8XK4=122 
Ce Dns. Wer ae 
4a 8e= 12ae ‘ 47x i 
S501 5c5— 1 160 
4a a—3 
Ex. (15.) 7 ane 
4axX4=162a 
a—3xX7= Ta—21 
23a—21 
io dee a oae ee Ans. 
We (16,) 9 poe 
2 3 
4mx2K3=24m 


8a—1x1x8= 9a—3 - 
4n+2X1X2= 844 


9a+-24m+-8n 4-1 


FRACTIONS. 


4a—3 Ta+1 32a S 3 
Ex. (17. Sg ees 
ix. (17.) ——, —3— =| Ex. (18) ay oF 
ta=BX8X2—=24a—18 8><a—b=84—35 
7a+1X5X2—70a+10 3Xa-+-b=8a+36 
8a xX5xK8—45a ; Se 

139a—8 a+bXxa—b=a—* 

5x38xK2—= 380 a 
eels yp eee 


a—t’ cld c—d 

a <e+dxX c—d=ac’—ad? 

a—bX a—bxXce—d=a'e—2abe+-b*c—a°d-+2abd—b'd 
a+bxXa—bxXc+d=a%—bc+a'd—L'd . 


2a*c+-ac?—ad’?—2abc+-2abd—26'd 


31 


a—bxc+dxXc—d= ac? —ad?—be? bd? ae 
o 
1 b 1 
36? c 36? 1 2 2 
Hx. 20.) 7p 2a—b' a—b Ba) Ba — OP 
Zoe hs eas 
b 
© 5 a2 34 
Sapa Stn nee. 
3 
2 36 


3ab?—3b” Zac—be" 


2 <x 2ac — be=4ac—2be 
8b <x 3ab°— 3? =—9ab?—9b' 


4ac—2bc+-9ab?—9o* 
Bal’ —3h K2ac—be= 6a°b’e—9ab’c+-3d'c 


3* 
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32 
Art. 123, (p. 62.) 
x e(3)) ee Ex. (8.) 2 of 112,—44 of 33 
i Sat Lb of 84-47, 
SU rere 
8x 11—= 3° Ans. 5 — St 
167 X24—4008 
Ex. (4.) . #—4. 77X35 ==2695 
2x9=18 heer meer, cere y 
ee 
5 
ae) 
B02 a7 
Ex.(5.) 12433317 Ex. (9. 
14—31. Ans. 
% of 1383—4 of T4=322—85 
Ex. (6.) Soca 
635, —32 of 5=§$2—10, 57K 28—1596 
69 3207 Eeey 
1011110 . 5642 
28x22 616 C16 Ans 
97 eee, 
11x3= 33, ep 
2 —— © 
: rape Tet ee a Ex. (10.) 
; sn " 2 of 7—4 of 1722128, 
8 137 
aes eee 5Xl—= $9205 An 
(EE | 
Ex. (11.) Op 4773 2a XIX op 
92 33—=8036. 
5x<11]1= 555 
2481 
3663 1 eet Ans 


111x33= 


FRACTIONS. 33 


2 2 Tz Ag 
i Ex. ee) rea Ex. (13.) Boy 
2Xa+1=2a+2 "Tax T= 492 ~ 
2xa—1—=2a—2 42 5=202z 
Sy tt > aa eran 292 
# —-. Ans. 
aa ET a Ams.| 5X7= 35 
38a—2b 2a—4b = 12e «382 
Ex. (4) 9 Bx, (15.) =" 
3a—23 X5b=15ab—1082 | 122 7—=84e 
Qa—46X38c= bac—12bc 3zX5=1bz 
1bab—105*—Gac-+12be sy 


“asi Seas Ans.| 5XT= 35 


eG neato Ex, (17.) 
t—y z+ty - a+b a—b 
So ee 5 a SF A ee a 
tTyXty=a'tey+y |e 
Z—YXE—Y=v— Lay +y? ea hey bs 
4¢ d 
ih Eee ee a 
t—YyXe-f-y= z—y* 1 
2 
Ex. (18.) Ex. (19.) 
Gee  (g 4a— 2) = (a+b) (a—b)2__ 
Pi ON REE 
2le—3a+2b 2e—4a4b — f@P42ad40? @—Qad +B 
3 Doty Ca a ae 
21z—Ba+Wx2—422— 6a--4b =4, Ans. 


2a—4a-+ bx8= 6x—12a+3 
362+ bat b_ 


6z-++-a+ 2 Ans. 


34 ; KEY TO GREENLEAF’S ALGEBRA. 


Ex. (20.)_ ran EE ON an SM 


Ba+3b 2a—2b 

2a 2b ~BSaq-3e° 

Ba+-3d X 8a-+36=9a?-+ 18ab+ 92? 
Qa—2b x 2a—2b—=4a?— 8ab+4B" 
Ba? 26a 58" 

Ja—2bXBa+3b=  b6a°—68? 


Art. 124, (p. 64.) 


If the indices are fractions, add them. 


? 
Ex. (17.) a Nay Se 


mn? hy CA a sen 
Ex. (18.) Thy mn? Ans.| Ex. (19.) bos Roe Ans. 
Art. 125, (p. 66.) 
Ex. (11,) 4a 2 Ae atl 4a 4a | 2a? Or 


In 1 gpl aL ED ee 

12.) 2a—b | 2ac _ 2a—b 34—1 6ab-+b—30°—2a 
U4) [age > 36-1 dao “oa 2ac ee 
bat—5# Ga} 5ab_—Bat—5Ot dg 
a?— dab} 26" Ga 4b — Da —4ab-- 20 Ga?-bab 


20a’ —20ab*—20a‘d+-208° 
12a*—14a°4—8a7b?+ 10ab* 


Ans 


(13.) 


SIMPLE EQUATIONS. Bis) 


SIMPLE EQUATIONS. 


Arr. 142, (p. 72.) 
Ex. (9.) Given 4z—5=71-+18 to find 2. 


Conditions, 4z—5—=71-8. 
Transposing, 4x—=714+-8-+45. 
Uniting, 47284, 
Dividing, z=21. 

Ex. (10.) Given 62—17—7=0 to find z. 
Conditions, 6z—17—7=0. 
Transposing, 6z=17+7=24. 
Dividing, x4, 

Ex. (11.) Given 5z-+4-28-+4+8=6 to find the value of z. 
Conditions, . 5a +28+8=—6. 

Transposing, 5x—=6—28—8.. 
Uniting, 5z—=—30. 
Dividing, * ¢g=—6. 

Ex. (12.) Given 7z—17-+-3=100 to find the value of z, 
Conditions, 7z—17+3=100. 

Transposing, 7z=100+17—38. 
Uniting,  TexII4, 
Dividing, 2, g=168. 

Ex. (13.) Given 23z—96-++1=0 to find the value of z. 
Conditions, 23z—96+1=0. 
Transposing, 23z=96—1. 

Uniting, 232==95. 
Dividing, z=4,3,. 

Ex. (14.) Given 17z—7—5—8=4 to find the value of z. 
Conditions, liz—T—5—8=—4. 

Transposing, 17z=4+7+5-+8. 
Uniting, i724, 


Dividing, 2=1,%. 
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Ex. (15.) Given 9z=7-+8-+10 to find the value of z. 


Conditions, 9z=7-+8-+10. . 
Uniting, 97=25. : 
Dividing, Gaz 2s. 

Ex. (16.) Given 7z—10=52-+14 to find the value of z. 
Conditions, - Tz—10=—5z+14. 
Transposing, Tz—bz=14+10. 

Uniting, 2a== 24. 
Dividing, 2=12. 


Art. 148, (p. 76.) 


EXAMPLES IN SIMPLE EQUATIONS. 
Ex. (1.) Given 5z-+-22—2z=31 to find the value of 2. 


Conditions, d5a2-+-22—22=81. 
Transposing, 52—2¢%=31—22. 
Uniting, St==9. 
Dividing, t=. 

Ex. (2.) Given 4—19z=14—2I1z to find the value of z. 
Conditions, 4—192—14—21z. 
Transposing, 21z—19z=14—4, 

Uniting, 2z2=10. 
Dividing, z=). 

Ex. (3.) Given 242—12—240—12z to find the value of z. 
Conditions, 247 —12—240—12z2. 
Transposing, 242--1272=240+12., 

Uniting, 8672252. 
Dividing, xz=7. 

Kix. (4.) Given 15z-+7z—10=12z-190 to find the value of z. 
Conditions, 15z+7z—10=122+90. 
Transposing, 162+7Tz—12z=90+10. 

Uniting, 10z=100. 


Dividing, . 2=10. 


SIMPLE EQUATIONS. 


Ex. (5.. Given 7z-+2c2—12z—36 to find z. 


~ Conditions, Tz+-22= 122 —36 
Transposing and uniting, —3z=— 36. 
Dividing by —3, ok 


fix. (6.) Given 12x—3z—2z=—63 to find z. 


Conditions, 122—3z—2z—63. 
Uniting terms, 7z=63. 
Dividing, pM). 


Ex. (7.) Given a-+5+s=87 to find z. 


Conditions, 2+7+5=87. 
Clearing of fractions, 20z+65z7+47=1740. 
Uniting, ~ 2921740. 
Dividing, ZO), 


Ex. (8.) Given 2—7-+18=5-440 to find z. 


Conditions, 2—7+1B=5 540. 

Clearing of fractions, 42x—xz+52—27+160. 

Transposing, 42—x—2x=160—852, 

Uniting, z=108. 8 
Ex. (9.) Given stin= pt22 to find 2. 

a Te eae 
Conditions, 514910 bo 
Clearing of fractions, 122+52=62+1320. 
Transposing, 122+-52—6x= 1320, 
Uniting, 11z=1320. 


Dividing z=120. 


oT 
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Ex. (10.) Given 2+ 25+ 5-726 to find z. 


Conditions, 2—7+20— oo 5 +26. 
Clearing of fractions, 282—4¢-+560=14¢472+728. 
Transposing, 282—42—142—T2z=728—560. 
Uniting, 32168, - 
Dividing, xz==56, 


Ex. (11.) Given Bef e155 44 to find z. 


Conditions, Bef 1b=5 +41. 
Clearing of fractions, 12¢4+327-+60=2z+164. 
Transposing, 12z-+-32—27=164—60. 
Uniting, 13¢=104. 


Dividing, Gp 


Ex. (12.) Given 2— tte 8 to find z. 


Conditions, a 8. 

Clearing of fractions, 6z—4x—8=48. 
Uniting, 22=56. 
Dividing, x= 28. 

Kix. (13.) Given aes eee us t find z. 
Conditions, . ap eee? "te 
Clearing of fractions, 8364+-82—11—10z—10+-776—56a 
Transposing, 3z-+56z2—10z=776—10+411—836, 
Uniting, 497—441. 


Dividing, x=9. 
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Ex. (14.) Given zy 2S ee to find 2. 
Conditions, Aa Sees 
Clearing of fractions, . 6z-+9zx—15=72—4z-+8. 
Transposing, 62+-92-+-42=72+15+8. 
, Uniting, 19295. 
Dividing, 2—5. 
Ex, (15.) Given ee ee a | to 
ind the value of z. 
Conditions, {a eS 


Clearing of fractions, 
510z—50z+40—48z—24—600z—45z—120—150. 


fransposing, 
5102-+452—502—487—6002—=24—40—120—150. 
Uniting, 1487 — 286. 
Dividing by —148, A eet 
Bx. (16.) Given 92—2* 4 top PFT 13 te 
“find z. eo : 
om, LoD as an 
Conditions, 92—= + — =e , (no 


Clearing of fractions, 

108¢—6z-+ 6+ 82—8=144z—15z2+ 21—156. 
Uniting, &e., —19z=—133. 
Dividing by —19, bate 


x ££ 


Ex. (17.) Given +5+5 +gtg=2e+li to find zx. 


eZ 4 ££ 


Conditions, atotatztsaeetii. 

Clearing of fractions and uniting, 137z=120z-+-1020. 
. Transposing, 137z—120z=1020. 

Uniting, 17z=1020. 


Dividing, z—60. 
4 
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Ex. (18.) Given <=b-e to find 2. 


Conditions, a—=b-++0. 
Clearing of fractions, a=bze+cx. 
Transposing, ba-cx—=a. 
nee ees 
Diaie e ts a 4 
Ex. (19.) Given 8z—40=0 to find x. 
Conditions, 82z—40—0. 
Transposing, 8z=—40. 
Dividing, z=), 


Ex. (20.) Given apoab-+o+s to find z. 


re 1 d 
Conditions, a se im 
Clearing of fractions, - ax+1=bze+cx+d. 
“ransposing, ax—bx—ex=d—l. . 
Dividing, — ome ‘ 

a—b—c 


ela ae 6z—8  4a—4 


Ex. .(21.) Given z— 


A ae 

= 7 + 5 to 
find 2. 
Conditions, —— oe = ee 


Clearing of Baie 


10z—422-42+4-280—=700—352z—60z+ 80-+-562—56, 
Transposing, &c., 1652—98c¢=780—878. 


Uniting, 6727402. 
Dividing, =. 

Ex. (22.) Given az?+ba=mz*+-nz to find 2. 
Conditions, ax’+bz—=m2z?+nz. 
Dividing by z, ax-+b=mz-+n. 
Transposing, ax—mz=n—b, 
Dividing, gues 


a—m 


e 
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tix, (23.) Given az-+m—=b2--n to find the value of z, 


Conditions, e ax-+-m=br-En. 
Transposing, ax—bz=n—m. 
Dividing, Sa 

ividing ee 


Ex. (24.) Given ste _m—e to find the value of z. 


b 
Conditions, Ce hepelie Wiet 
DG 
Clearing of fractions, 8cex—bar=bem—be?. 
Mees: bem—be? _be(m—ce) 
Dividing, od ia Are St a ER OY ° 


Ex. (25.) Given T= 1be+n to find the value of z. 


Conditions, 2150-42. 
Clearing of fractions, Tmz—8a=15amz-+amn. 
Transposing, Tmz—] 5amz=amn-+38a. 
sie amn-+3a 
Dividing, ae Tae 
x. (26.) Given oe * —a—b to find the value of z. 
one aw ae 
Conditions, Be eae eh 
6b c 
Clearing of fractions, ac—cx—4ab+-be=abc—lc. 
Transposing, bz—ca=—ac+4ab+abe—b'e. 
ee __4ab—ac--abc—b'e 
Dividing, ee ne . 


~ 2 
Ex. (27.) Given Pt de=32— to find the value of z. 
—f£ 
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2 d 
Conditions, ~ ~~ +de=8x——. 


Clearing of fractions, a’ex-+ bde’—cde’= 3bex — 3cex—bd--ca. 
Transposing, aex—dbex+3c6ex—cde’—bde’—bd--cd. 
__cde?—bde’—bd+-cd 
~~ @e+t-3ce—8be 


Dividing, 


Ex. (28.) Given 52x See eT mtn 


find the value of z. 


te 


2a-+-2a 
c 


4a—a , 2x+2a 
erm al Fg 


Clearing of fractions, 

20bcx—16cx+-4ac-+ 2bcx + 2abe=4bem-t-4bcen—8bx—8ab. 
Transposing, 22bcx—1 6cx-+ 862 =4bem + 4ben—8ab—4ac—2abe. 
pew soem Aben— 8ab —4ac—2abe 


Conditions, 5— ee 


ee Dise—16e4 Shae 
; 2bcm-+-2bcn—4ab—2ac—abe 
Reducing, re es a 
< Gat 18ihey gael tae 132 
Ex. (29.) Given iB —43— 36 =dz2—48— ay 
place to find the value of z. 
18 
rt 6z+18 11—3z 13—z 21—2z 
Conditions, 13 —43— 36 Ot 48 ae Sa 
Multiply by 36, 
216z+648 
See 174—11-+ 82—=1802—1728—89-4 8242-4 de, 


Multiply by 18, 216z+4-648—2262— 1484 397—23402— 22464 

—507+ 89z—546-+52z. 
Transposing and reducing, 2552—24312—2405—24165. 
Dividing by —2176,  =21762—=—21760, 
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° nn Tz—29 82-19 
Ex. (30.) Given eee oe is '° find the Klas 
of z. 
a 4243  7Tz—29 82419 
Conditions, oa Rod Dea Es 
Multiplying by 18, 82} 6p Be $19, 


Transposing and reducing, eB. 


Multiplying by 5a—12, 126z—522—652—156. 
Transposing and reducing, gas 


»- 


PROBLEMS IN SIMPLE EQUATIONS. 
Art. 148, (p. 82.) 


Ex. (18.) Let x = first carriage; 52 = second carriage ; 
then, 6z = the horse. 
Therefore, z-+-52-+6z=12c%=300. 
Dividing, x= 25, value of the first carriage. 
Multiplying, 52=125, value of the second carriage, 
“ 62z—=150, value of the horse. 


Ex. (14.) Let z = the age of the daughter. 
Then, 3z = the age of the wife. 
And, 6z = the age of the gentleman. 


Therefore, 10z=120. 
"Dividing, x= 12, daughter’s age. 
Multiplying dz= 36, wife’s age. 

Multiplying, 6z= 72, gentleman’s age. 


Ex. (15.) Let 2 = the sum given the second beggar. 
Then, 2z = the sum given the first beggar. 
Then, 83z = the sum given the third beggar. 
And, 5z = the sum given the fourth beggar. 


Then, 1lz=77 cents. 
Dividing, x= 7, given the second. 
_ Multiplying, 22=14, given the first. 


3z=21, given the third. 
4x 52=86, given the fourth. 
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Ex. (16.) Let x = oxen, and 2x = cows. ; « 
e Then, 55 Kz +82X& 2z— $1428. 
And 552+ 642= $1428. 
Reducing, 119z=$1428. 
_ Dividing, x=12 oxen. 
Multiplying, 272—=24 cows. 


Ex. (17.) Let z =a son’s portion; then 2z = a daughter's; 
and 62 = the wife’s. 


Therefore, 3Xz-++-2«2z+6z2=$1872. 


And 32-+-42-++ 62=$1872. 

Collecting, 13z—$1872. 

Dividing, , x=144, a son’s portion. 
Multiplying, 2z—=288, a daughter’s. 


62864, the wife’s. 


me 


Ex. (18.) Let 2 = apples; then 2z = oranges ; 6x = pean. 
Therefore, 2Xz+3X2¢+4X 6c=$2.24. 


Reducing, 3827—224, 
Dividing, / x=T, the apples. 
Multiplying, 2x—=14, the oranges. 
Multiplying, 6z=42, the pears. 

Ex. (19.) Let x = the less part, and 42 = the larger. 
Then, z+4z2=85. 
Uniting, 5285. 5 * 
Dividing, 2=17, the less part. 
Multiplying, - 4x—68, the larger part. 


Ex. (20.) Let 2 = (’s share; z+10 = B’s; andz+2+10 
= A’s. 


Then, 2z+(z+10)+(2+2z-+10)=100. 


Reducing, 4z+-20—100. 
Uniting, 472—80. 


Dividing, : x=20, C’s share. 
20-+10=380, B’s share. 
30-+20—50, A’s share. 
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- Hx. (21.) Let z= A’s share, and 1000—z = B's. 


Then, z: 1000—z 4: 7: 8. @ 
Multiplying extremes, Xc., 82=7000—7z. 
Transposing, 15z=7000. 

Dividing, x—=4662, A’s share. 


1000—4662—5334, B’s share. 


Ex. (22.) Let z = the number. 


x z 
Then, 3 ts 

Clearing of fractions, 52—96=38z. 
Transposing, &c., 22=96. 
Dividing, z=48, 


"Ex, (23.) Let z = the days he labored; 36—z = the are 
he was absent. 
Then, 125 xz—50(86—z)=1700. 
Reducing, 125z—1800+50z—1700. 
Collecting and transposing, 17523500. 
Dividing, x=20, the days he labored. 
36—20—16, the days he was absent. 


Ex. (24.) Let 2 = the gallons the cask contained. 


y z 
a Then, t—,—13=5. 
Clearing of fractions, 62—22—78=3z. 
Transposing, &c., 2=78 gallons. 


Ex. (25.) Let z = the larger part; 30—z = the less 


2 
Then, 8g 4(80—2). 
Clearing of fractions, 6z—60—120—4z, 
Transposing and uniting, 102—180. 
} Dividing, x=18, the larger. 
30—18=12, the less. 
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Ex. (26.) Let 2 = the larger, and z—3 = the less. . 
& Then, 7 v—(x— 3)?=51. 

Involving (c—8), 2?—(2°—6z-+-9)—51. 

Transposing and uniting, 6z=60. 

Dividing, x=10, the larger. 


10—3=7, the less. 


Ex. (27.) Let z = the sum A put in; then 2% = the sum 
B put in; and 3(#-++2z) = the sum C put in. 


Then, x+22-+3(z+22)—864. 

Collecting terms, 12z=864. 

Dividing, x=72, A. put in. 

Multiplying, 27=144, B put in. 

Multiplying, 9z—648, C put in. 
Ex. (28.) Let z = James’ apples, and (44—a) William’s. 

Then, 2(a+-12)=—44—27—12. 

Multiplying, fet = 822. 

Clearing of fractions, 22+24—288—9z. 

Uniting terms, &c., 1lz—=264. 

Dividing, x=24, James’ apples 


44——924—920, William’s. 
Or, 
xz—12—3(44—z+12). 
Clearing of fractions, &c., 8xz—96—132—3z+36. 
Uniting, &., lic—264, 
Dividing, , x=24, James’. 
4424—20, William’s. 


Ex. (29.) Let 2 = the larger, and 112—z = the less. 


Then, 9: 7 2s eee(1l2—=2), 

Multiplying extremes, &c., 9(112—z)=7z. 
Multiplying, 1008—9z2=7z. 
Transposing, &c., 16z=1008. 
Dividing, x=68, the larger. 


2 112—63—49, the less. 
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Ex. (80.) Let z = the greater part, and 19—z = the less, 


Then, 382=4(19—z). ‘ 
Multiplying, 3z=76—4z. 

Transposing, &c., iz=76. 

Dividing, x=108, the greater. 


19—10§=8}, the less. 


Ex. (31.) Let z = the larger, and 24—z the less. 


Then, 2+T7 : (24—z)4+4::4: 3. 
Multiplying extremes, &c., 32+21=112—4z. 
Transposing and uniting, oo eS 

Dividing, z=138, the larger. 


24—13=11, the less. 


Ex. (32.) Let z = the larger, and (z—4) = the less 


Then, Tz=11(¢—4). 
Multiplying, Tz=l12—44. 
Changing terms, &c., 47—44, 

Dividing, z=11, the larger. 


11—4=7, the less. 


Ex. (33.) Let z = the bushels of the first kind, and (80—z, 
= the bushels of the second kind. 


Then, | ee 20, 

Clearing of fractions, 250z+-16000—200z=16800. 

Uniting terms, ny 50z=800. 

Dividing, zx=16 bushels, Ist kind. 


80—16—64 bushels, 2nd kind. 


Ex. (34.) Let z = his money. 


Then, 2—7=96. 
Clearing of fractions, 42—2z=3884. 
, Uniting terms, 82——384. 


Dividing, 2=128, tif sum at first. 
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Ex. (35.) Let 2 = the sum he had at first. 
xz Az 
: ais 4 
Then, a+5 40—4 X5= io" 
Clearing of fractions, ce 52—400=—42. 
Uniting and transposing, 11z=400. 
Dividing, r= 8654. 
nares 2a 
Ex. (36.) Let 2 = the pupils in the school; then ei study 


2x 32x 82 Gat 22 
Be Se eg yee ene ll; 
5) XS =F read; 10 spell; and 


grammar; 2— 5 


Nes study navigation. 


pt Anon 
ogee nay 
Therefore, +S S-+10--oe—e. 
Clearing of fractions, 147+4147+4350+-27=352. 
x=70. 


Uniting and changing terms, 


i ; ge Dail 
Ex. (37.) Let z = the sum lent; then += GH? amount 
Lb 2lz Qe Qe 441a 


at the end of the first Mae eee 8 30 90 + 400 200 
4412 -I— ; 
amount at the end of the second year. Z00 vies ae 50 400 Z0 = 


441z  441¢ dae amount at the end of the third year. 


400 *8000 8000 
STE re ry 


Therefore, R000 
9261z—122000—18400000. 


Clearing of fractions, 
Uniting terms and dividing, z=2000, 


Ex. (38.) Let 2 = the sum left by his father. 


Then, 
en x 5 
4 
Band [TS his new estate. 


ge ales gee 
3 sum remaining. 


- 
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Then, a(Ft4 art the sum lost. 


SEO 40) 124 
(F+14)—-(E+=*)— Tala aoe estate remaining. 
4x 124 


al ce —z +2744 8655. 
Collecting terms, &c., eee 
Changing terms, Xc., z==1720. 
Ex. (39.) Let z = the money A had. 

5z—60 2 
Then, 5 aes 
Clearing of fractions, 10z—120=5z. 
Transposing, &c., 52120. 
Dividing, r— 24. 


Ex. (40.) Let z = the-sum he gave the youngest son. 
Then, z-++133 = the sum he gave the second son. 
And 2z-+133 = the sum he gave the oldest. 


Hence, z+2+133+-22+133=1862. 

Collecting, &c., 47x—1862—266. 
Reducing, 4x—1596. 

Dividing, z=899, youngest son 


399-+133—582, second son. 
399-+532—931, oldest son. 


Hence he gave the youngest son $399, the second $532, and 
the oldest $931.. i 


Ex. (41.) Let z = the dollars the purse contained. 


Then, | 518 = A's share. 

And z+138=B's share. 
27=(’s share. 

Therefore, 516 i+ 138+ 27 =z. 


- Clearing of fractions, 22—60-+-2+-52+108=4z. 
Collecting, &., ° 2=100, 
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Ex. (42.) Let z = the sum lent. 


3. 
Then, a+ =500. 
Clearing of fractions, 7z+82=8500. 
Collecting terms, 10z=3500. 
Dividing, z—=850. 
Ex. (43.) Let 2 = the value of the estate. 
Then, 2+ —760-+.600=2000. 
Clearing of fractions, 4z-+z—3040-+2400=8000. 
Collecting terms, &c., 528640. 
Dividing, t=1728) 


Ex. (44.) Let 2 = John’s shillings. 
And 2z+40 = James’ shillings. 


zx xz+40 
Clearing of fractions, -9x=42-+160. 
Transposing, &c., 52=160. 
Dividing, x=82, John’s. 


82+40=72, James’. 
Ex. (45.) Let « = the barrels bought. 


Then, 5t4 = barrels sold to A 

And z— (+4) =5—-4 = barrels remaining 
z Zz 

And (5-4)— [2(G—+)—+]=20. 

Subtracting, 51 +4=20. 

Clearing of fractions, x—8+32—160. 

Uniting terms, &c., x=186 barrels. 

Ex. (46.) Let z = the number. 
Then, 2-1 
en 5 =). 
Clearing of fractions, x—T=30. 
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Ex. (47.) Let x = the greater. 
And 44x = the less. 


3 
Then, 7 —6=4(44—2). 
Clearing of fractions, 15z—120=528—122. 
Uniting terms, 27x—=648. 
Dividing, Z Z=24, the greater. 


44—24—20, the less. 


Hx. (48.) Let z = the greater number. 
Then, 43—z = the less number. 


Therefore, 17—(48—z) nama 
Subtracting, ° ~ 26-22, 
Clearing of fractions, —78+3¢2=r—20. 
Uniting terms, &e., 2r—)8. 

Dividing, z=29, the greater. 


43—29—14A, the less. 


Ex. (49.) Let z = the time the son would reap the field; 
then, as Jones could reap the field in 10 days, it is evident he 
could reap 74, of it in one day. And, as he with his son could 
1eap the field in 8 days, they would both together reap 4 of it in 
one day. F 

Therefore, {—y,=q, field : 1 field :: 1 day : a days. 


Multiplying extremes, &c., n=l 
Clearing of fractions, z=A40 days. 


Ex. (50.) Let 2 = the number of shillings A must pay B. 
Then, as A could reap 4 of the field in one day, and A and B 4 
of it in a day, it is evident B could reap 3—4=,', of it in one 
day, and four times .,5, of it in 4 days, == $ of the field. 


* Therefore, ee Bt 0s 
x=50 shillings. 
5 


52 KRY TO GREENLEAF’S ALGEBRA. 


Ex. (51.) Let 2 = the value of the first horse. 


Then, (+80) second horse. 
15 

Therefore, ein Or apse: 

Clearing of fractions, oe 

Uniting terms, Xe., —Az—— 240. 

Dividing by —4, x=60, first horse. 


§(60-+30) 150, second horse. 
Hence the first horse is worth $60, and the second $150. 


Ex. (52.) Let x = the whole sum lent. 


Then, 2G 05-52 aie 06=180. 

‘Clearing of fractions, &c., Pere, 
Uniting terms, 4521440. 
Dividing by .45, e900, 


§(3200)=1200, at 5 per cent. 
3200—1200—=2000, at 6 per cent. 


Ex. (53.) Let z = the time A and B could do the work ; 
then, as A could do it in 12 days, and B in 10 days, A would do 
jy and B +) of it im one day. 


Therefore, ~4-+75=44 : 2:: I day : a days. 


Multiplying extremes, &c., wat} =1, 
Clearing of fractions, 11lz=60. 
Dividing, x=5,5, days, A and B. 


Again, as A would do 74 of it in one day, and © 4 of it in 
a day; 
Therefore, +>-++-¢—=5% work : 1 work :: 1 day : 2 days. 
Multiplying extremes, &e., a=. 
Clearing of fractions, ba 24, 


Dividing, x44, A and C. 
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Again, let 2 = the time B and CO would do the work. As B 
would do 54, of it in one day, and C 2 of it; 


Therefore, -;45-+-§==,% work : 1 work :: 1 day : x days. 


- 


Multiplying extremes, &c., yal. 
Clearing of fractions, 9x—40. 
Dividing, z=4, B and C. 


Again, let z = the time A, B and © would do the work. As 
A would do +4; of the labor in one day, B +4,, and C } of it; 


Therefore, 4+ 7-+ 4—=,37, work : 1 work :: 1 day : a days. 


OP. BYE; 
Multiplying extremes, Kce., 0 
Clearing of fractions, 37z=120. 
_ Dividing, L=32,. 
Ex. (54.) Let 2 = the principal. 
Then, z+zX.10K4=780+780 x .065. 
Collecting, &c., 1.4¢—=1014. 
Dividing, L=724.284. 
Ex. (55.) Let « = the time. 
Then, 500*8x<r=270*4x6. 
Multiplying, 400026480. 
Dividing, j e=134 years. 


Ex. (56.) Let 6z = the number of leaps the greyhound 
must take. 
Therefore, 92 = the number the fox takes at the same time. 
And 9z-+60 = the whole number the fox takes. 
Therefore, oe 2362 + 9z--60. 
Multiplying extremes, &c., 27z+180=—42z. 


Changing terms, &c., 15z=180. 

Dividing, 212, 

Multiplying, 6z=72, greyhound. 
& 9x—108, the fox. 


That is, the greyhound makes 72 leaps and the fox 103. 
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Ex. (57.) Let 5¢ = the number of dollars the men received. 
Then, 46—5z = the number the women received. 


And xz = the sum one man received. 

And 8—z == the sum one woman received. 

Then, 56—7z—46—5z. 

By transposition, 27 LU: 

Dividing, z= 5. 

Multiplying, 5a==25, men received. 

“And 46—25—21, women received. 
Ex. (58.) Let 2 = the value of the first farm. 
Then, $(1838-+2)= re value of the second farm 
mad Bee ee 

Clearing of fractions, 10248+-562+-13176=117z. 

Transposing and uniting, 61z—= 23424, 

Dividing, 2—384, Ist farm. 


§(183-+- 384) =441, 2nd farm. 


Ex. (59.) 1st. To find the position of the second-hand. 

Let x = the time and place of the minute-hand. 

Then, as the second-hand moves sixty times as fast as the 
minute-hand, it is evident it must have made one revolution of 
sixty seconds, and also sixty times z, = 60z, in order to be be- 
tween the hour-hand and minute-hand, and be equal distances 
between them; and, as the seconds in any given distance are 
sixty more in number than the minutes, it is evident that 

60z—60= the time and place of the second-hand. 

And, as the hour-hand moves only 7; as fast as the minute- 
hand, 


Then, 5 = the time and place of the hour-hand, 

Now, by the question, the difference in time between the 
minute-hand and second-hand is equal to the time between the 
second-hand and hour-hand 
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Therefore, x—60z—b60—=60z— 5 
Clearing of fractions, 1427721440 m.—86400 seconds. 
Dividing, . x=60,78% seconds. 


2nd. To find the position of the minute-hand. 


Again, let z = the time and place of the minute-hand. Then 
it is evident the second-hand will have made one revolution of 
60 seconds, and will also have passed. over sixty times as many 
seconds as the minute-hand has minutes. 

Therefore, 602— 60= the time and place of the second-hand. 
And, as the hour-hand, as we have before stated, moves 7 as 
fast as the minute-hand, 


Then, = the time and place of the hour-hand. 


x 
12 

As the space or time between the minute-hand and second- 
hand, by the question, is equal to the time between the minute- 
hand and hour-hand, 


: x 
Therefore, t— —t—i—F5. ‘ 
Clearing of fractions, 7202—720—122=122—z. 
Uniting terms, 697z=720 m.=—43200 seconds. 
Dividing, z=61883 seconds. 


3d. To find the position of the hour-hand. 


Let x = the time and place of the minute-hand. 


a= = the time and place of the hour-hand. 
And 60—60z= the time and place of the second-hand. 
It is evident, in this last case, that the second-hand has not 
performed one revolution. 


Therefore, t= i + 60— 00a. 
Clearing of fractions, 12%—z=z-+ 720—720z. 
Uniting terms, 730z=720 m.=43200 seconds 
~~ Dividing, xz=5918 seconds. 


5x 
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Ex. (60.) Let 2 = the number. . 
Then, 3a-+12—54—144—32. 
Collecting terms, 62=144—12+54=186. 
Baoe 


BIMPLE EQUATIONS OF THE FIRST DEGREE, CONTAINING TWO UN 
KNOWN TERMS. 


Art. 152. (p. 93.) . 

Ex. (6.) 1. Conditions, 82+Ty= 33. 
2. Conditions, 22+4y= 20. . 
3. Multiplying (1) by 2, 6z+14y= 66. 
4, Multiplying (2) by 3, 6z+-12y= 60. 
5. Subtracting, 2y= 6. 
6. Dividing, ee oy 
7. Multiplying (1). by 4, 12z-+-28y=182. 
8. Multiplying (2) by 7, 14x+428y=140. 
9. Subtracting, Q2=—=—s—«88.-. 

10. Dividing, r= 4, 

Hencex=—4, and y=3. 

Ex. (7.) 1. Conditions, Tz+2y= 89. 
2. Conditions, 382—4y= 7. 
3. Multiplying (1) by 3, 21z+6y=117. 
4. Multiplying (2) by 7, 2lz—28y= 49. 
5. Subtracting, 34y= 68. 
6. Dividing, e's 
7. Multiplying (1) by 2, 14z+4y= 78. 
8. Adding (2) to (7), igs So: 
9. Dividing, z= 5 

Hence z=5, and y=2. 

Ex. (8.) 1. Ccnditions, 62—3y= 27 
2. Conditions, 47%—6y=—2. 
3. Multiplying (1) by 2, 12z—6y= 54, 
4, Multiplying (2) by 3, 12z—18y=—6. 
5, Subtracting, 12y= 60. 
6. Dividing, aos 
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7. Multiplying (1) by 2, 

8. The (2), 

9 Subtracting (8) from (7), 
10. Dividing, 


Hence z=7, and y=d. 


Hx, (9.) 1. Conditions, 
2. Conditions, 

. Multiplying (1) by 2, 

. Multiplying (2) by 3, 

. Adding (8) to (4), 

. Dividing, 

. Multiplying (1) by 5, 

. Multiplying (2) by 7, 

. Subtracting (8) from (7), 
10. Dividing, 

Hence 2=8, and y=—2. 


CO OMWAD TB 


Ex. (10.) 1. Conditions, 

. Conditions, 

. Multiplying (2) by 6, 

. Subtracting (8) from (1), 
. Dividing, 

. Multiplying (2) by 8, 

. Adding (1) to (6), 

. Dividing, 


CON Oo OF B © bO 


Hence z=), and y=7. 


Ex. (11.) 1. Conditions, 

. Conditions, 

. Multiplying (1) by 2, 

. Adding (2) to (3), 

. Dividing, 

. Multiplying (2) by 11, 

. Subtracting (6) from (8), 
. Dividing, 


AA oO WB oo bo 


Hence z=8, and y=12. 


12z—6y= 54, 
8z= 56. 
a= The 

5z—2y= 36. 
142+ 6y=124. 
15z—6y=108. 

292232. 
os 


35c-+15y—810. 
35z—14y= 252. 


122+-8y=116, 


122—6y= "18." 
l4y= 98. 
es Affe 
16z—8y= 24 
28x2—140. 

i 5. 


lz+3y—= 124. 


2x—6y=— 56. 
222+6y—= 248. 
2472— 192. 

ies 8. 

222 —66y=—616. 
72y= 864, 

—— 12. 


57 
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Ex. (12.) 1. Conditions, 9z+4y= 58. 
2. Conditions, 8a2+2y= 26. 
3. Multiplying (2) by 3, 9z+6y= 78. 
4, Subtracting (1) from (3), 2y= 20. 
5. Dividing, y= 10. 
6. Multiplying (2) by 2, 6z-+4y= 52. 
7. Subtracting (6) from (1), ov lO. 
8. Dividing, Gas yi. 


Hence z—=2, and y=10. 


Ex. (13.) 1. Conditions, 62-+-5y=112. 
2. Conditions, 82—2y= 80. 
3. Multiplying (1) by 2, 12%-+-10y= 224. 
4, Multiplying (2) by 5, 40z—10y=400. 
5. Adding (3) to (4), 527—624. 
6. Dividing, . z= 12. 
7. Multiplying (1) by 4, 242+ 20y=448. 
8. Multiplying (2) by 3, 242—6y= 240. 
9. Subtracting (8) from (7), 26y=208. 

10. Dividing, =e 8. 


Hence z=12, and y=8. 


Ex. (14.) 1. Conditions, Tz—2y=—6. 


2. Conditions, 22+2Qy= 24, 
8. Adding (1) to (2), ore 3; 
4. Dividing, ae 
5. Multiplying (4) by 7, (o— 4, 
6. Subtracting (1) from (5), 2y= 20. 
7. Dividing, yaa 10 


Hence z—=2, and y=10. 


Ex. (15.) 1. Conditions, 6z+l1ly= 115. 
2. Conditions, 8a—22y——30. 
3. Multiplying (1) by 2, 12¢+-22y= 230. 
4, Adding (2) to (8), 20z= 200. 


5. Dividing, z= 10. 
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6. Multiplying (1) by 2, 
7. Multiplying (5) by 12, 
8. Subtracting (7) from (6), 
9. Dividing, 

Hence z=10, and y=5. 


Ex. (16.) 1. Conditions, 

. Conditions, 

. Multiplying (1) by 4, 

. Adding (2) to (3), 

. Dividing, 

. Multiplying (1) by 5, 

. Subtracting (2) from (6), 
. Dividing, 


onto oO ew bo 


Hence 2==7, and y==11. 


Ex. (17.) 1. Conditions, 


. Conditions, 


. Clearing of fractions, 

. Adding (8) to (4), 

. Dividing, 

. Subtracting (3) from (4), 
. Dividing, 


ONAN DB 


Hence the value of z=12, and y=18. 


Ex. (18.) 1. Conditions, 


2. Conditions, 


. Clearing of fractions, 


« “ and multiplying by 5, 252+ 5y=925. 


3 
4, | 

5. Adding (3) to (4), 
6 


. Dividing, 


122-4 22y—230. 


12z—120. 
22y=110. 
y= 5 
24+3y= 47. 
10z—12y=— 62. 
82+12y= 188 
18z= 126. 
10z+-1l5y= 235, 
PETES DAI he 
y= atte 
x 
Gee he 
Age 
8z—2y= 0 
= 72. 
3x 
eee eee) 
5 y 
+= 37 
82—5y= 55 
282—980. 
fh Byay, 
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7. Multiplying (8) by 5, 152—25y= 275. 
8, Multiplying (2) by 15, 15z+8y= 556. 
9. Subtracting (7) from (8), 28y—= 280 

10. Dividing, Oe UY 

Hence the values of z=35, and y=10. 

Hx. (19.) 1. Conditions, —t ae 
2. Conditions, z+Ty= 175. 
3. Multiplying (1) by 21, 12¢z—l4y= 42. 
4. Multiplying (2) by 2, 22+14y= 350. 
5. Adding (3) to (4), 14z7= 392. 
6. Dividing, z= 2B. 
7.. Multiplying (2) by 12, 122+ -84y=2100. 
8. Subtracting (3) from (7), 98y—=2058. 
9. Dividing, Ya ok 

Hence the values of z=28, and y=21. 

ETE 
Ex. (20.) Given BO ib, find the value of z and y. 
82-+8y=126 J 
1. By the first condition, ete 19. 
2. By the second condition, dz+3y= 126. 
8. Multiplying the 1st by 72, 638z—8y=1368. 
4, Multiplying the 2d by 21, 632+ 638y=2646. 
5. Subtracting the 3d from the 4th, T1y=1278. 
6. Dividing, y= 18. 
7. Substituting 18 for y in the 8d, 63z—144—1368. 
8. Transposing, &e., 6321512. 
9. Dividing, Ga= 124, 


oy 
Ex. (21.) Given | ab 6 | 


| xt+12y—146 J 
and y. 


to find the value of z 


ROD = 


© OO =1 G2 O71 


Rx. 


and y. 


Ex. 


> OP OF LH 
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. By the first condition, Me oY 38. 
. By the second condition, z-+1l2y= 146 
. By transposition, 2=146—12y. 
. By substituting the value of z in the 3d, 
14(146—12y) 494 38. 
: SY 
. Reducing, &c., 2044—168y-+ = 38. 
. Clearing of fractions, 12264—1008y+5y— 228. 
. Transposing, &c., ‘ 1003y=12036. 
. Dividing, yee 12, 
. By substitution, z=146—144= 2, 
7) 
(22.) Given to find the value of 2 
[saa ec ames 
( grey 134 
First condition eS oh 
. First condition, St 
. Second condition, 7 +8y= 134, 
. Multiplying (1) by 70, 10z—49y=—1400. 
. Multiplying (2) by 40, 10z-+120y=5360. 
. Subtracting (3) from (4), 169y=6760. 
Dividing, y= 40. 
. By substituting the value of y in (4), 10z4-4800=5360. 
. Transposing, &c., G==i-NO0. 
(23). Given ene et to find the value of x and y 
. First condition, az+by=c. 
. Second condition, ° mz+-ny=d. 
. Multiplying (2) by a, max-—t-any=ad. 
. Multiplying (1) by m, max+-mby=me, 
. Subtracting (4) from (3), _ any—mby=ad—me. 
re __ ad—me 
. Dividing, Uegercmnen © 
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7. Multiplying (2) by 4, bmz-+-bny=bd. 
8. Multiplying (1) by , anz-+-bny=cn. 
* 9. Subtracting (8) from (7), bmaz—anz=bd—cn. 
Sige bd—cn 
10. Dividing, Tig aes 
( geass Looe 
Ex. (24.) Given : to find the value of z and 
jee 
le 798) i 
1. First condition, picmabt 
a b 
2. Second condition, =+F=n. 
3. Clearing (1) of fractions, bx—ay=abm. 
4, Clearing (2) of fractions, dx-+-cy==cdn. 
5. Multiplying (8) by d, bdx—ady=abdm. 
6. Multiplying (4) by 4, bdz+-bey=bedn. 
7. Subtracting (5) from (6), ady—+-bcy=bedn—abdm. 
Ree bcdn—abdn 
8. Dividing, aia 
9. Multiplying (3) by c, bcx—acy=abem. 
10. Multiplying (4) by a, adz-+-acy=acdn. 
11. Adding (9) and (10), pee hm = abem-—+-aedn. 
12. Dividing, a 
ie —12=4+8 ! 
Ex. (25.) Given bie to find the 
tig 
value. of z and y. 
1. First condition, 512 E +8. 
2. Second condition, wane oa oR 


3. Clearing (1) of fractions, &., 2e—y= 80. 
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4, Clearing (2) of fractions, &., 472—18y—=2100. 
5. Multiplying (3) by 18, 36z2—18y=1440. 
6. Subtracting (5) from (4), dlg=- 660. 
7. Dividing, z=) 60; 
8. Substituting the value of z in (3), 120—y=. 80. 
9. Transposing, &c., y= AO: 


SIMPLE EQUATIONS, CONTAINING TWO OR MORE UNKNOWN TERMS. 


Art. 152, (p. 97.) 


Ex. (3.) Given 2} 62+ 2y+32—45 S find the value of 


Aet-B7 ee Bt z, y and z. 
Subtracting twice the first from the second, and we have 
4, 4y+7z=45, 
Subtracting twice the second from three times the third, 
5. 5y—9z=3. 
Subtracting four times the fifth from five times the fourth 
6. t1z=213. 
ts —Oe 
Substituting for z its value in the fourth, 
8. 4yt+21—45. 
9. y= 6. 
Substituting for y and z their values in the third, 
10. 4e+-18—38=31. 
LT: z= 4, 


1( 8¢—9y—7Tz=— 36 
Ex. (4.) Given 2¢ 12z— y—38z= 36 
30 6z—2y— z= 10 
Subtracting three times (1) from twice (2), 


to find the values 
of z, y and z. 


4, 25y+15z=180. 

5. Sby+ 3z=— 36. 
Subtracting four times (3) from twice (2), 

6. 6y—2z= 82. 


6 
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Subtracting five times (6) from six times (5), 


fh 28256. 
8. eee. 
Substituting for z its value in the (6), 
9. 6y—4=32. 
10. ~6y=36. 
LL; Vem 
Substituting for y and z their values in the (3), 
12; 6z—12—2—10. 
13: | 6x24. 


1( 7z-+4y— z= 78 
Ex..(5.) Given 2¢ 4%—5y—3z=—21 
80 2—d3y—4z=—37 


Subtracting seven times (2) from four times (1), 


to find the y .lueg 
of z, y and z. 


4, dly+17z=459. 
Subtracting four times (3) from (2), 
Iss Ty+13z=127. 
Subtracting seven times (4) from fifty-one times (5), 
6. 54423264. — 
the ==: 
Substituting for z its value in the (5), 
8. Ty+78=127. 
9. Ty= 49. 
10. Y= eal 
Substituting for y and z their values in (1), 
11. 7z+28—6=78. 
12. Tz==206; 
13. pe wash 
: 1( z+y=30 
Ex. (6.) Given 2 2-+-z==25 to find the values of z, y and z. 
3 Cytz=15 


Subtracting (2) from (1), 
4. y—z=5. 
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Subtracting (4) from (8), 
5. 


2z=10. 
6. ne 
Substituting for z its value in (8), 
te y+5=15. 
8. Crit. 
Substituting for y its value in the (1), - 
1 ( 8e—4y=24— z 
Ex. (7.) Given 2 ime #A 2484 + find the values of z, 
3‘ z2+80=3y+42 BE ae 5: 
Subtracting three times (1) from four times (2), 
. 4, 16y—7z=264. 
Subtracting (2) from six times (8), hi 
5. 19y+-23z—564. 
Subtracting nineteen times (4) from sixteen times (5), 
6. 501z=4008. 
(is Za oe 
Substituting for ’z its value in (4), 
8. 16y=264-++56=820. 
Substituting for y and z their values in (1), 
EO: 8r—80=24—8. 
tf. 8z=96. 
12. As, 
ee ae 
1 5 +3—g= 23 
Bx. (8) Given 2 | a —j9 0 nee values of 2, 
x Zz 
8(gtgogel 
4. Clearing of fractions, 62-+4y—3z= 276. 


5. Clearing of fractions, 42—3y+ 6z=144. 
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6. Clearing of fractions, 82+6y—4z2=204 
Subtracting three times (5) from twice (4), 
(f 1l7Ty—24z=120. 
Subtracting three times (5) from four times (6), - 
8. 338y—342—=384. 
Subtracting thirty-three times (7) from seventeen times (8), 
Sh = 214z=2568. 
10. Za 
Substituting for z its value in (7), 
11. 17y—288=120. 
12, y=24. 
Substituting for y and z their values in (4), 
13. 6z+96—36=276. 
14. Uniting terms, 6x=216. 
e=! 36. 


1; 3u+ 2+2y— z= 22 
: 2 42— y+38z=385 | to find the values 
Hx. (9.) G Y 
Esl ean 3 |) 4u+38x2—2y =—19 Of @, %, y, z 
4 \2Qu +4y+2z7=46 


Subtract three times (3) from four times (1), 


5. —d2+14y—4z=31. 
Subtract the (3) from twice (4), 
6. —32r+10y+ 42=78. 
Add three times (2) to four times (6), 
ts _ 87y+25z=397. 
Add five times (2) to four times (5), 
8. ; Sly—z= 299. 
Subtract Sap times (8) from fifty-one times (7), 
9. 1312z—9184, 
10. eae le 
Substituting for z its value in the (8), 
11. dly—T=299. 
12. Uniting terms, 5ly=306. 


13. ==0, 


SIMPLE EQUATIONS, Ome 


Substituting for y and z their values in (2), 


14. 42—6+21=35, 
15. Uniting terms, 4220. 
16. me 
Substituting for y and z their values in (3), 
27) 4u+15—12—19. 
18. Uniting terms, 4yu—=16. Py 
19. u= 4, 


EQUATIONS OF THE FIRST DEGREE, CONTAINING SEVERAL UNKNOWN 


Hx. (1.) 1. Conditions, A-+-—~— ==55. 
2. Conditions, wy Abe 50. 
age ee (ieee 50. 
Clearing of fractions, 
4, 2A+ B+ C=110. 
5. A+3B+ C=150. 
_ 6 A+ B+5C=250. 
7. Subtracting (4) from twice (5), 5B+C=190. ° 
8. Subtracting (5) from (6), —2B-+4C=100. 
9. Adding twice (7) to five times (8), 22C=880. 
10. Dividing, ; C= 40. 
11. Substituting for C its value in (7), 5B+40=190. 
12. Reducing, 5B=150. 
13. Dividing, ; B= 30 
14, Substituting for B and C their values in (5), 
A+90-++40=150, 
15. Collecting terms, A= 20) 


QUANTITIES, 


Prosizms. (p. 98.) 
ae 


Hence A had $20, B $380, and C $40. 


6* 
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Ex. (2.) Let the prices of the sugar = 2, y and z. 


1. Then, 38z+4y+2z—= 60 
heen Azty+iz= 59. 
8. And w+10y+3z= 90 
4, Subtracting three times (2) from four times (1), 
13y—Tz= 63 
5. Subjracting (2) from four times (3), 39y+7z=301 
6. Adding (4) and (5), 52y=364. 
7. Dividing, ale 
8. Substituting for y its value in (4), 91—7z= 68. 
9. Transposing, (z= 2p. 
10. Dividing, remit CS 
11. Substituting for y and z their values in (8), 
z+70+12= 90. 
12. Uniting terms, g—_ 


Hence the price of the first quality is 8 cents per lb.; the 
second, 7 cents; the third, 4 cents. 


Ex. (3). Let z = best horse, y = the worst horse, and z 
== the harness. 


1, Then, x+y+z2=120. 

Diane : - yte= 2x. 

3. And z+z—= 3y. 

4. Subtracting (2) from (1), x=120—2z. 

5. Transposing, &e., z= 40. 

6. Subtracting (3) from (1), ° y=120—8y 

7. Transposing, &c., = 30. 

8. Substituting the values of x and y in (1), 
40+380+-z2=120. 

9. Transposing, &c., z= 50, . 


Hence the value of worst horse is $30, the best horse $40 
and the harness $50. 


Ex. (4.) Let x, y and z = the three numbers. 


1. 


Then, op UTE 34, 
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2. Then, eit 
3. And i Zz ia 
Clearing of fractions, we have 
4, 22+y+z= 68. 
5. 2+3y+z=102. 
6. z+y+42=136. 
7. Subtracting (4) from twice (5), Sy+z=136. 
8. Subtracting (5) from (6), —2y+3z= 384. 
9. Adding twice (7) to five times (8), 17z=442. 
10. Dividing, . z=? 26; 
11. Substituting for z its value in (7), 5y+26=136. 
12. Transposing, dy=110 
13. Dividing, y= 22 
14, Substituting for y and z their value in (6), 
2+22+104—136 
15. Transposing, &c., Jae) 


Hence the numbers are 10, 22 and 26. 


Ex. (5.) Let the three digits be represented by (y—y), x, and 


a+y); 


—99y. 
il 


(9 COND OB © PSD 


then the number will be 100(z SD) ey ae 


Therefore, U12—99y__ 
32 
os 
. Clearing of fractions, 742—66y—41z. 
. Transposing, 338a—=66y. 
. Dividing, r= Ly. 


Again, 111a—99y-+-3896=100(z2+ y)+-10z4+2—y 
111lz—99y+396=100z-+-100y+10z+-2—y 


. Reducing, 198y=396. 
. Dividing, o/s 
. Substituting for y its value in (4), 


z= 4. 


4--2—2, first digit ; 4, second digit; and 44+-2—6, the third 
digit ; and the number is 246. 


° 
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Ex. (6.) Let:2 == bushels of wheat, and y — bushels of rye. 


1. Then, Tz=4y+3. 
2. And By shone 
3. Multiplying extremes, &c., 5a=dy. 

4, Multiplying (1) by 5, 352—=20y-+15. 
5. Multiplying (3) by 7, 352—21y. 

6. Subtracting (5) from (4), &c., y=15, rye. 
7. Substituting for y its value in (8), 5240. 

8. Dividing, x= 9, wheat. 


Hence there are 9 bushels of wheat, and 15 of rye. 


Ex. (7.) Let x = the property of A, and y = the property 
of B. 


1. Then, To+2=990. 

2, And Ty+7=510. 
Clearing the terms of fractions, we have 

3. 49x-+-y=6930. 

4. And 2-+49y=3570. 


5. Subtracting (8) from forty-nine times (4), 
« 2400y=168000. 


6. Dividing, y==1 0. 
7. Substituting for y its value in (3), 49z-+-70=6930. 
8. Transposing and dividing, x=140. 


Hence A’s property is $140, and B’s $70. 


Ex. (8.) Let z = A’s age, and y = B’s age. 


1. Then, —715= 6. 

y 7) 
2. And 5t4= we 
3. Clearing of fractions, Ty—2+35= 42. 
AR a ae 14y+280— 52 
5. Subtracting twice (3) from (4), 82294. 
6. Dividing. ipa they 
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‘7. Substituting for z its value in (3), 79/—98+4+35—= 42. 

8. Reducing terms, Ty=105. 

9. Dividing, y= 15 
Hence A’s age = 98 years, and B’s age = 15 years 


Ex. (9.) Let ; = the fraction. 


1. Then, aay 
y 
' Z 
3. Clearing of fractions, 82+3=y. 
4, as &e 4r—y+) 
5. Subtracting (3) from (4), z—3=1. 
6. Uniting terms, &e., z=4. 
7. Substituting for z its value in (3), 12+3=y. 
8. Transposing, &c., =D. 


Hence the fraction is 54. 


Ex. (10.) Let 2 = A’s age, and y = B’s age. 


Le-Then, . t—— = 25. 
° tty _% 
2. And é = 5 
3. Clearing of fractions, 2e—a-- y= 50. 
4. Zs “ x L5y—382—8y= 52. 
5. Adding one times (4) to eight times (3), 20y—=400. 
6. Dividing, y= 20. 
7. Substituting for y its value in (8), z+20= 50. 
8, Transposing, &c., z= 30. 


Hence A’s age = 30 years, and B’s = 20 years. 


Hx, (11.) Let « = the larger number, and y = the less. 


ie 


9. 


Conditions, 4(0--y)— 62. 


2 
; (e+y)—@—)= 
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3. Clearing of fractions, 162+ 16y—a-}-y—=248. 
4. Uniting terms, 152+17y=248. 
2 
5. Uniting terms of (2), 29 > 
6. Clearing of fractions, 6y= 22. 
7. Adding fifteen times (6) totwice (4), ), 124y=496- 
8. Dividing, a 
9. Substituting for y its value in (6), 27—= 24. 
10. Dividing, z= 12. 


Therefore, 12 — the larger number, and 4 = the less. 


Ex. (12.) Let 2 = A’s money, y = B’s money, and z = C’s 


money. 
1. Then, by conditions, z+-100=y-z. 
OR Gs 6 y+100=2(¢+-z). 
ose ¢ z+100=8(z+). 
4, Adding twice (1) to (2), 3800=y+-4z. 
5. Adding three times (1) to (8), 400=6y+2z. 
6. Subtracting half (5) from thrice (4), 700=I11z. 
7. Transposing and dividing, z—63,4. 
8. Substituting for z its value in (5), 400—6y+127,3,. 
9. Transposing, &c., « Sy= 2728; 
10. Dividing, y= 40,5. 
The veda for y and z their value in (1), 
Ao z+100= 455,463,4. 
12. Uniting terms, &e., Saari 


Hence, first man’s money, $91,; the second, $45,5-; tha 
third, $6337 


Hx. (13.) Let 2, y and z = their respective ages. 


1 
2 
3. 
4 


. Then, by conditions, z+y+z=90. a 
eae an a0) (+z) —y=30. 
“ 66 66 (t+y)—z= z 
. Subtracting (2) from (1), 2y=60. 
Dividing, ~ y=s0. 
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. 


6. Subtracting (8) from (2), 22—2y—=380—2. 
7. Multiplying (6) by 4, 8z—8y=120—z. 
8. Transposing, &e., (7), 9z—8y=120. 

9. Substituting for y.its value in (8), 9z—240—120. 
10. Transposing, 9z=860. 
11. Dividing, - ez —40 
12. Substituting for y and z their values in (1), 

z+30+40= 90. 
13. Collecting terms, &c., z= 20. 


Hence A’s age 20, B’s 30, and C’s 40 years. 


Ex. (14). Let w, z, y, z, represent their estates respectively. 


1. Then, by conditions, wtz+y+z=14000. 
Dem eunteo | <t 2w-+32+5-+=—16000. 
Pa 
ones ue bet a w+ 2a 2y-+ 5 =18000. 
oe 6s 6c w f Y cues 
4. SG ar er ae 4000. 
5. Subtracting ten times (2) from twenty times (3), 
10z-+-35y+6z=200000. 
6. Subtracting ten times (2) from twenty times (1), 
—10z+ 15y+18z=120000. 
7. Subtracting sixty times (4) from thirty times (3), 
; 40z+45y=300000. 
8. Multiplying, (6) by 4, —40z + 60y +72z=480000. 
9. Adding (7) to (8), 105y+.72z2=780000. 
10. Adding (5) to (6), 50y+24z2—=320000. 
11. Subtracting (9) from three times (10), 45y==180000 
12. Dividing, e y= 4000. 
13. Substituting for y its value in (10), 
200000+-24z—=820000. 
14. Transposing, &c., gene 10000. 
15. Substituting for y its value in (7), 40z-+180000=3800000. 


. Transposing, &e., z= 38000. 
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17. Substituting for z, y, z, their values in (1); 


w+3000+4000-+5000== 


18. Transposing, &c., 


Uu= 


14000, 


2000, 


Hence A’s estate $2000, B’s $3000, O’s $4000, and D’s $5000 


Bx. (15.) Let the four numbers be represented by w, 2, y 


and z, respectively. 


1. Then, by conditions, 


F Subtracting (5) from twice (8), 
10. Adding (6) to three times (9), 


11. Subtracting (7) from four times (10), 


12. Dividing, 


13. Substituting for z its value in (7), 


14. Transposing, &c., 


‘15. Substituting for y its value in (6), 


16. Transposing, &c., 


17. Substituting for x its value in (5), 


18. Transposing, &e., 


wt 5= 
z 

UB is 

eae 

eral 

2w+r2= 

82-+y= 


4y+z2= 
w+dz= 


—a+ 10z= 
y+30z= 


119z= 


oom 


Y= 


824+426— 


co 


Qw+-384— 


w= 


Hence the four numbers are 190, 334, 426, and 676. 


307 


476 


595. 


714 


714. 
1428. 
2380. 
8970. 
6426. 


20706. 
80444. 


676. 
2380. 
426: 
1428: 
334. 
714. 
190. 


Ex. (16.) Let 2 = the length of the field, and y = its 


breadth. 
1. Then, aXy=xy= the contents of it. 
2 2+9Xyt-4=2y+5y+4e+20. 


3. By condition,  zy+240=2y+5y+4e+20. 


4, Transposing; &c., 5yt4z—220. 
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d. Again, 2—4XY—D=ay —4y— Sz +20. 
6. Then, by conditions, ry—210=ry—4y—5z-+20 
7. Transposing, &c., 4y+de== 280. 

8. The (4), dy+4z= 220. 

9. Multiplying (7) by 5, 20y+252=1150. - 
10. . Multiplying (8) by 4, 20y+16z= 880. - 
11. Subtracting (10) from (9), 92==-270 
12. Dividing, veo, 

13. Substituting z for its value in (8), 5y+120— 220. 
14. Transposing, &e., Y= 20) 


Therefore the length of the field is 30 rods, and its breadth 
20 rods, and it contains 600 square rods. 


Ex. (17.) Let z = the price of wheat per bushel, in shillings, 
and y = the:price of the barley. 


Then, = == the number of bushels in the second offer. _ 


1. Therefore, J 12¢—=8y-++56. 
2, And a x y= 125. 5 
3. Therefore, ; 8y—= De. 

4, And : 12¢= 52-56. 
5. Transposing, a= 00: 

6. And z= 8: 

7. Therefore, — eee 


The prices of wheat and barley per bushel were 8 and 5 
shillings respectively. 


Ex. (18.) Let 2 = oxen, and y = cows. 


1. Conditions, z+y=89. 

Bien fies z—4—T=y—20. 
3, Uniting terms, 2—y=—9. 

4, Subtracting (3) from (1), 2y=98. 

5. Dividing. y=49. 

6. Substituting for y its value in (1), z-} 49=89. 

7. Transposing, &c., a 240. 


Tee were 40 oxen and 49 cows. 
vf 
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Ex. (19.) Let z = A’s turkeys, and y = B’s turkeys. 


1. Then, xt+5=y—5. 

2. And ~—ldb=3(y+15) 
3. Clearing of fractions, Tz—105=3y+40. 
4, Multiplying (1) by 7, &c., Tx-+T0=Ty. 

5. Subtracting (4) from (8), &e., 4y—=220. 

6 Dividing, ae 

7. Substituting for y its value in (1), e+5=55—5. 
8. Uniting terms, Xc., | = 40. 


A had 45, and B 55 turkeys. 


Hx. (20.) Let z = the larger, and y = the smaller number 


ie Lona 
1. ae condition, hq 
2. 2d condition, facs 6. 
- 8. Clearing of fractions, pine ers 12z+9y—900, 
4, : a a 2, 12¢—8y=288. 
5. Subtracting (4) from (3), 1l7y=612. 
6. Dividing, ' y= 36. 
7. Substituting for y its value in (8), 127+4324—=900. 
8. Dividing, z= 48. 


Hence the numbers are 48 and 36. 


Ex. (21.) Let 2 = the numerator, and y = the denominator. 


e 

1. Then, by conditions, a. 
ee 

3. Clearing of fractions, 2+5=2y. 
4, 3 G 6 2e=y+2. 
5. Subtracting (4) from twice (8), 10=8y—2. 
6. Connecting terms, 12=3y. 
7. Transposing, &c., y=4. 
8, Substituting for y its value in (3), + 5=8. 
9. Reducing, Se, 3, 


Hence the fraction is 2. 


s 
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Ex, (22.) -Let z = B’s age, and y = C(’s age. 


1. Then, by conditions, oEe 38. 

2;. And -** a z—3=y+3. 

3. Multiplying (1) by 2, xr4+3=2y—6. — 
4. Subtracting (2) from (3), 6=y—9. 

5. Transposing, &c., y=. 

6. Substituting for y its value in (2), x—3=15+3. 
7. Transposing, &c., @aaal. 


Hence B’s age 21, and C’s age 15 years. 


Ex. (23.) Let z = first number, and y = second number. 


1. By first condition, aor 153. 
2. By second condition, tn 544. 
3. Clearing of fractions, 8z+9y= 188. 
4, ‘ ae & 2lz—4y= 162. 
5. Subtracting eight times (4) from twenty-one times (3), 
; 221 y=2652. 
6. Dividing, y= 12. 
7. Substituting for y its value in (3), 8%+108= 188. 
8. Transposing, &c., z= 10. 


Hence the numbers are 10 and 12, 


Ex. (24.) Let 2 = the larger part, and y = the smaller part, 


1. Then, by conditions, z+y= 50. 

66 6G Ba 2y 
2. And Tectia 
3. Clearing of fractions, &c., (2), 9x—l6y= 02. 
4, Nine times (1), 92-+9y=450. 
5. Subtracting (8) from (4,, 25y=450. 
6. Dividing, y= 18. 
7. Substituting for y its value in (1),  z+18= 50. 
8. Transposing, &c., z= 382. 


Hence the larger is 32, and the smaller 18. 


> 
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Ex. (25.) Let 7 = the man’s age, and z = his’ wife's. 


1.. Then, by conditions, Re tare oe y 
2. Multiplying extremes, &c., 4x—=3y, 
3. By conditions, z+12 : yf12::5: 6. 
4, Multiplying extremes, &c., 6z-+72—=5y+60. 
5. Multiplying (4) by 2, 127+144=10y+120 | 
6. Multiplying (2) by 3, 12707 “ 
7. Subtracting (6) from (5), © 144 y+120. 
8. Transposing, Xc., y=24, 
9. Substituting for y its value in (2), 42=T2. 

10. Dividing, z=18. 


Hence the man’s age is 24, his wife’s 18 years. 


Kx. (26.) Let z = the days he labored, and y = the days 


he was absent. 


1. By conditions, xzty= 10. 
Boe & es 127—8y= 40. 
3. Multiplying (1) by 12, 127%-+-12y=120. 
4, Subtracting (2) from (38), 20y= 80. 
5. Dividing, ; y= 4, 
6. Substituting for y its value in (1), z+4= 10. 
7. Transposing, &e., Teas O, 


Hence he labored 6 days, and was absent 4 days. 


Ex. (27.) Let x = the price of the chaise, and.y = the 


orice of the horse. 


1. Then, by conditions, zty= 208. 

; 6c it3 “cc Arie, é 2y 
2. a eee, 
3. Clearing of fractions, 12z= 14y. 
4, Multiplying (1) by 12, 122+-12y—2496. 
5. Subtracting (3) from (4), . 26y=2496. 
6. Dividing, jt 196. 
7. Substituting for y its value in (1), 2+96= 208. 
8. Transposing, &e., Casey AU ya, 


Hence the chaise cost $112, and the horse $96 


é 
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Hix. (28.) -Let 2x = the sum A lost, and z = the sum B 
Jost. 


1. Then, by conditions, aS hog, 

2. Clearing of fractions, 240 —27—=288— 382 
3. Transposing, Xc., r= 48, 

4, Multiplying, 2r—96. 


Hence A lost $96, and B lost $48. 


Ex. (29.) Let z = the time A would finish the work. 

As A and B would complete the work in 6- days, having 
already labored 4 days, it is evident that in one day they would 
do 2 of the work. 

And as B could finish it in 16 pee he would in one day do 
ds of the remaining labor. 


Therefore, A would do 4Q— 5,==;5, of it in one day. 
And . 7 work : 1 work :: 1 day : 2 days. 
Multiplying extremes, &c., oo 
Dividing, &c., z=932 days. 


~ Hence A would finish the work in 92 days. 


Ex. (80.) Let zx = the first kind of grain, 40—z = the 
other kind. 
1. Then, by conditions, 60x 2z+90(40—z)=40 80. 


2. Reducing terms, 60z-+3600—90z = 3200. 
3. And 30z= 400. 
4, Dividing, . Te olor 
5. And 40-184 268. 


Hence the first kind of grain was 184 bushels, and the second 
kind 262 bushels. 


Ex. (31.) Let z = bushels of corn, and 170—z = bushels 
of barley. : 


1. Then, 3030+70*2z+90(170—z)=200 x 80. 
2. Redue:ng, 900+70z+15300—90z=16000. 
8. Collecting terms, 20z—=200. 

4. And z=10. 


T* 
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5h, Substituting for z its value in the conditions, 
170—10=160. 


Hence, 10 bushels of corn, and 160 of barley. 


Hx. (82.) Let 2 = the oxen, and y = the cows. 


z—6 
1. By conditions, je 
ake) «“ z—6—10=y—8+42 
3. Reducing, z—1l6=y—6. 
4, Twice the (1), z—6=2y—16. 
5. Subtracting (8) from (4), 10=y—10. 
6. Transposing, y=20, cows . 
7. Substituting for y its value in (3), 2—16=—=20—6. 
8. Transposing, &c., x=380, oxen 


Hence there were 30 oxen and 20 cows. 


Ex. (33.) Let 2 = the larger number, and y = the less. 


1. By conditions, zt+y=15. 
25 one as 4a—6y. 
3. Multiplying (1) by 4, 4x+4y=60. 
4, Subtracting (2) from (3), 10y=60. 
5. Dividing, y— Os 
6. Substituting for y its value in (1), x+6=15. 
7. Transposing, z= 9. 


Hence the numbers are 9 and 6. | 


Ex. (84.). Let the times A, B and C would perform the work 
respectively be = x, y, z; and let w = the time they would ali 
do it. Then, as A and B would together perform the work in 6 
days, it is evident they would in one day perform 4 of the labor, 
and, for the same reason, A and C would perform in one day 3 
of the work, and B and (, in 12 days, +4 of it. 


Therefore, A+B=}. 
Andi A+C=}. . 
And , B+ C=. 
Therefore, 2A+-2B+42C=8. 


And A+B+4C=4;. 
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Then, as B and C would do +4 of the work in one day, and A, 
B and C ,%; of it, it is evident that A in one day would do 3,— 
dy==7%, of it. 


Therefore, gg work : 1 work :: 1 day : 2 days. 
Multiplying extremes, &c., eal. 

Clearing of fractions, bz 48, 
Dividing, x—98 days. 


B in one day would do ;3,—3—=,) of it. 
Therefore, qs work : 1 work :: 1 day : y days. 


Multiplying extremes, Xc., = 1; 
Clearing of fractions, y=16 days. 
C in one day would do fs—t=7z OF it. 
Therefore, gs work : 1 work :: J day : z days. 
Multiplying extremes and means, gol 
Clearing of fractions, z—=48 days. 


As A, B and C do 53, of the work in a day, 
Therefore, 7; work : 1 work :: 1 day : w days. 


Multiplying extremes and means, a=. 


Clearing of fractions, 38w= 16. 
Dividing, w= days. 


Hence, A would do the work in 92% days, B in 16 days, C in 
48 days; A, B and C together, in 54 days. 


Ex. (35.) Let the four shares be represented respectively by 
W, L,Y, Z 


1. Conditions, =o 
9 & pp he Da 
° 2 ' — 3 ° 

. _ wha+z 

3. 6 Lis err rate 


4, $6 w=z+ 14 
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5. Clearing of fractions, 2Qw=2+y-+z. 

6. sa 66 66 32=w+y+z. 

Ihe x ae 4y=w+2-+z. 

9. Subtracting (5) from (6), . dw=4z. 

10. Subtracting (8) from (7), 4y=27-+2w—14 

11. Subtracting (4) from (5), w==2--y—14. 
( 


) 
11) by 4, and transposing, 
47+4y=56+4w. 


g 
12. Multiplying 


13. Transposing (10), —xz+4y=—14+2w. 

14. Subtracting (18) from (12), 5z=70-+ 2w. 

15. Multiplying (14) by 4, 2072804 8w. 

16. Multiplying (9) by 5, 20z—15w. 

17. Subtracting (16) from (15), . = 280—Tw. 

18. Transposing, : Tw= 280. 

19. And w= 40. 

20. Substituting for w its value in (9), 47—=120. 

21. Dividing, —=Too: 

22. Substituting for w and z their value in (11), 
40—30+y—14. 

28. Transposing, &c., y=24, 

24. Substituting for w its value in (8), 40—2+14. 

25. Transposing, &c., Zana. 


26. Adding the values of w, 2, y, z, 
40+30+24+ 26—120. 
Hence the whole sum is $120; oldest son’s share, $40 ; second 
son’s, $30; third son’s, $24; youngest son’s, $26. 


Nors. —In solving the foregoing problems, the pupil should 
perform each one by eliminating the unknown terms not only 
by addition and subtraction, but also by comparison and substi- 
tution. By so doing he will obtain more knowledge of solving 
equations than by any other means. 
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NEGATIVE QUANTITIES. © 


Art. 153, (p. 106.) 


Ex. (8.) Let : = the fraction. 


iL. 


— 
i=) 


. Hence the fraction is 


Then, by conditions, 


And, 6c 6c 


. Clearing of fractions, 


“ oe ii 


. Subtracting (4) from (8), 
. Transposing, 

. Dividing, x 
. Substituting for z its value in (3), —20-+-8=y. 
. Transposing, 


Ex. .(9.) Let - = the fraction. 


VF 


Ex. (10.) Leet = the fraction. 


aap e pw 


. Hence the fraction is —.. 


Then, by conditions, 


And 66 66 


. Clearing of fractions, 


66 66 66 


. Transposing (3), 
. Transposing (4), 


2 


1. Then, by conditions, 


aon = «6 as 


—12° 


+2 
yt 
ae 
ye 
2a=y-+2. 
2z2-+8= = 9) 
292z——10 
z2=—5) 
y=—12. 
t+i _9 
y 
Serary 
y-2~". 
0=y+2. 
t=—T. 
Y= ay, 
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3, Clearing of fractions, z+4—0. 
4, ches B e==y—10. 
5. Transposing (3), g=--4, 
6. Substituting for z in the (4) its value in the (5), 

‘ —4=y—10 
7. Transposing, y=. 


8. Hence the fraction is me 


THEOREMS. 
Arr. 157, (p. 114.) 


Ex. (4.) Ans. 9a’b?4-6abm--m’?. | Ex. (9.) Ans. 25a*-+ 20a* + 40? 


(5.) Ans. 25y°+40zy+16z?.| (10.) Ans. 1+4+ 3). 
(6.) Ans. 4m?+12mn+9n?. | (11.) Ans. 94-2++-5). 
(7.) Ans. 49d?+-28de-+-4e’. (12.) Ans. 442442. 
(8.) Ans. 4n?+12nw-+-9w?. 


Arr. 159, (p. 115.) 


Ex. (2.) Ans. 9a’—12ab4+4B?, | Ex. (5.) Ans. 9a'—6a°3*-0° 
(3.) Ans. 25m’—10mn-+-n’. (6.) Ans. 2®—2aty?-+y7. 


(4.) Ans. 16a7b?—8abz-+-2?. 


EVOLUTION. 


Art. 183,  (p. 129.) 
Ex. (6.) ti — 2 +-3a?—2¢41 (2—a+1 
a : 
27°?—z ) —22°+-32? 
—24 2 
22?—2241) 22?—-22+1 : 
22°?—2e¢-+1 


EVOLUTION. 


Ex. (7.) — Qa? +944 22% 22°11 (2'—2--1, 
x * 
2z?—2* ) —Ox5 4 x! 
—2x°+2zt 
22° —22°+1 ) 22?—22°+1 
2a? —27?+-1 


Ex. (8.)  a#4-4a°+-10072?-+-12ab?-. 98! ( a?+-2ab438°. 
at 
20?+2ab ) 4a°b+1002b? 
4a°b+ 4a°b? 
2a’+-4ab +32? ) 6a°b?4-12ab?+-9o4 
6a*b?+-12ab? +964 


Kx. (9.) a'—2a’+ 2a’?—a+2 (a@—a+}. 


4 


a 
2a’?—a ) —2a?+2a? 
—2¢+ a? 
2a°—2a+4 ) a’—a+} 
a—a+} 


Ex. (10.) 4a?2*—12a’2°-+-13a'2”— 6a’x + a® ( 2ax°—3a?2 +48 
4a°x* 
4ax’?—B8a’z ) —12a°2?+-13a‘2? 
—12a’2?+- Yat? 
4a2z°—6a2x--a? ) 4a‘x’—6a'x+-a® 
4a‘z’ —ba’x+-a® 


a 4ab sas 26 


Ex. (11.) FP 8bhe 9 Hiab: 
a 
B 
2a 26 4ab 4b? 


Bb 3c) (8be"9e 
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BY DETACHED COEFFICIENTS. 


Art. 183, (p. 180.) 
Ex. (4.) 4—-16424— 16-44 ( 2— LEDS 


4 Hence 2a—4a+2. Ans. 
4—4) —16+24 
—16+16 
4— 842) 81614 
8—16+4 * 


Ex. (5., pt ote 12—1240+049418-449 
(20-20-50 se: 
At 00-03 ) 0-200 lo =e eee 
0-020 = 10= 2040) a9 
4+0+0+0—6=8) =124-0--05-0-+-18--9 
—124+0+40+0+18+9 


Hence 2+0+0+0—3—8=22’-+ 0z*-+-02?-+ 02?— 8z—3=: 
2a°—32—38. Ans. 


Ex. (6.) 16+24+4 894604100 (44+38+10= 
16 4y7132+10. Ans. 
8+3 ) 24-89 
24+. 9 
8-+6--10 ) 80+60-+-100 
80+60+100 


Bx. (7.)) 912028 yee egy seed eee 
9 3v°—22?+-2—4. Ans, 


Ey ae 

—12+ 4 
Ga) 6208 217 
6— 44] 


6—449--4) 94 116 8416" 
—244]6—8-+416 
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1 1 
Hix. (8.) 12-184 7,(1-1—-fam-t1— = Ans. 
1 
24+1)2—1 
241 


1 
Q4+2—}) 2-845, 


. 1 
—2—-t ta 


CUBE ROOT. 


Art. 186, (p. 184.) 
x. (4.) 2 492?+- 272427 (2+3 
ea 


827+92-+-9 ) 92° 2724 27 
92? +-272+27 


The divisor is obtained in the following manner. 


3(2)?--3(8<2)-+(3)= 8224-92-49. 
Ex. (5.) 1—6y-+12y°—8y? ( 1—2y. 
i, 


3—6y+-4y? ) —6y-+12y?— 8, 
—6y-+12y?—8y/ 


The divisor, 8(1)’+3(1 x —2y)+(—2y)’=3—6y+4y?. 
Ex. (6.) a’ —6a’+-40a? —96a—64 ( a’—2a—4. 


a® 
3a'—6a’+-4a’ ) —6a°+-40a?+96a 
—6a’+12a*— 8a? 
8a*—12a?4-24a+16 ) —12at+ 482?>—96a—64 
—12a*+-48z?—96a—64 


First divisor, 8(a”) +-8(a@& —2a) + (—2a)"=8a'-+ 6a?+ 4a’. 
Second divisor, 8(a?—2a)’+-(3(a’—2a)—4)+(—4)?=3at— 
12a°+-24a+16,. g 
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Ex. (7.) 
a’ $4 8a%b-4 Bab? +23---8a'c+ babe+ 3b°c-+ 8ac? 4 8eLe 
a (a+éb-+e. 
8a?+3ab+-0? ) 8a°b+ 8ab?+0? 
8a°b+-3ab?4-b° 


8a?-+6ab-+30" + 3ac+ 8he-+-c’) 8a’e+-6abc+-36°c+ d8ac’ + 3bc"+-c* 
8a’c+ 6abc+36*c+ Bac? + 8bc? +c 
First divisor, 3(a)’-+-3(a6)+(b)/'=8a' + 8ab-+-0". 
Second divisor, 8(a-+-)?-+-3(a+-b)c+ (c)??=8a" 1-6ab-4-86? + 
3ac+d3bc+c?. 
BY DETACHED COEFFICIENTS. (p. 185.) 


Ex. (8.) 148424432416 (1444+4=2°+404-4, 
1 


94-4) 894 

8-416 
24844) 8132416 
8132416 


14-444 (142=2+42. Ans. 
a 


942) 414 
444 


In this question we extract the square root of the square root. 


Ex. (4.) mat 3s (1+-0+0—1= 
2+ 02?+02—y= 
OED ) 0+0+38+0+043—1 v—y. 
0--0+4-3-+-040+38—1 
Arr. 188, (p. 138.) 
Ex. (4.) m°>—6m?-+-40m?—96m— 64 ( m?—2m—4. 


6 


m 
Smt ) —6m? 
m°—6 m? + 12m!—8m* 
3m) —12m*—48m?—96m—64 
m>— 6m + 40m? —96m—64 
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Ex (5.)  3225—80244802°—402?+102—I (22—1. 
3225 

80z* ) —8024 
322°—802'+ 802°—402?+102—1. 


SURDS, OR RADICAL QUANTITIES. 


| “Arr. 191, (p. 189.) 

Ex. (4.) 3a?x 3a?=9a! ; whence a/9at. 
b.) de. ae wa ee 3] 
(o. 3%3% 357° whence ya 


6.) 2x2? 2?2? xv = 2" s whence W/2". 
( 
3 


(7.) Z x = «x = Mieke nS ee ; whence (=. } 
| ey -2—y ry" zy (z—y)*’ (z—y)) * 


(8.)  (2—y’)(z—y’) = (z—-9’)’ ; whence ( (2—y?)”)?. 


Arr. 192, (p. 140.) 


LN seer ese Ne r= Js: 
‘ 
(18.)  30/P=W/4XEXEXIKNV P= Te" 
(14.) 8X 2/m=ZK/3"m. 


16. Dip Din Wap | 722° 512. 
(18;) Eee XZ aX a= lime Ars 


Art. 194, (p. 141.) 


Ex. (2.) Here 4+4=1$=2, the first index. 


1 
a 
eas 6 
And 3+{=3X{=3, the second index. 


Therefore. 33 / 37, or 4/9, and 52 = A/D aaa 125, 
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Ex. (3.) Here 2+3=8, the first index. 
And . 3+}=2, the second index. 
= Ea 
Therefore  a?==A/a', and a2? =A/ a". 


Ex. (4.) ce +1—4, the first index. 
And Ay the second index. 


ie 


Therefore =3,/a', and Oat —28/ a8, 
Ex. (5.) Here 4+75=3. 
And peer 


Whence bat —5yr/ 2, and by? =62/¥, 


Art. 195, (p. 142.) 


Ex. (8.) 2 and 3= and 2. 


Hence 2% — 98 — (28 16 — 4/T6. 

And 3238 — 327)? = 4/27 c 
Ex. (4.) 3 and 4=? and j. 

Hence a tata n/a 

And = (bP =p. 
Ex. (5.) = and a and =. 

Therefore Se 2m A/F 

“And pry. 


Arr. 196, (p. 143.) 
Kx. (3.) TO=A 25K vA/8=5A/ 3. 
(4) 4/B0=A/TBX K/B=OAS. 
(6.) A/ 5408! W/ 27072? X A) 20° = B8arKe/ 22. 


_ Arr. 198, (p. 144.) 
Ex. (3.) 24/40= 4/2 X22 40 = K/ B= AK) OAKS 
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Art. 199, (p. 144.) 
Ex. (3., /S¥=/#X}=/H5 SVE 
(4) 3=A/EXB=N BRN XSI BO. 
5.) $= EXE=N/ BOHN Tg XPS 8. 


EXAMPLES TO EXERCISE THE FOREGOING RULES. 


Bx (1) © / 18/25 5 = 5/5. 
(2.) AV 8072? =n/ 1602?  n/ 5x=4Aarn/ 5x. 
(3.)  X/ 1890? = K/ 270°? & X/ Tac’=3abK/ Tac’. 
(4) © Tr BUH A/ 3920 = A TSX A/D 28D. 
(5.) 8A 4=A0 SEH os XB=AN Tees 1335 XF 
. =f 5. 
(6.) BV $= 8 XP HV Pars =N s329Xt= TNT. 
(7.) A 96a?2?=n/ 16072? x »/ 6a=4arn/ 62. 
(8) 94/ BORER H3A/ BX (Ta 8y Sb. TEP. 


ADDITION OF SURD QUANTITINS. 
Art. 200. (p. 146.) 
Ex. (7.) Required the sum of a/27 and »/48. 


First JBN IX8=8/3. 
And n/ 48=n/ 16K 8=4A/38. 
Then 8,/B+-4/ BTA. 

Ex. (8.) Required the sum of a/50 and »/72. 
First NV D0=A/ 29K 2—=—5/ 2. 
And ; MN T2=n/ 86X =6,/2. 
Then 5r/2+6/ 2=11r/2. 


8% 


92 KEY TO GREENLEAF’S ALGEBRA. 


Ex. (9.) Find the sum of ,/180 and »/405. 


First A 180=Ar/ 30 X5=6A/ 9. 
And A 400 =v/ 81 XK5=9AV/5. 
Then 6/0 + 9r/0= 15/5. 
Ex. (10.) Find the sum of 4/40 and 4/135. 
First A/D =K/ BX5=24/5. 
Eva 8/135 = 8/2 XO =BAYS. 
Then Q20/54-84/0 - ==5 0/9. 


Ex. (11.) Find the sum of 4,3/64 and 54/128. 
First 


4764 8/E KEKE KE = £/ BDO HN 1B KIS 1A DT 
And 


5 8/128 4/5 K5 KH XK 128 = 2/ 16000 =A/ 8000 XK 2= 20/2. 
Then 12X/2-+-20,8/9 =324/2. 
Ex. (12.) Find the sum of pe and 4/3). 

First TES TR. 
And YEAS eG i= SH 8 ei 243072, 
3 


Then BA 2+ 3/2 =}0/2. 
Ex. (13.) Required the sum of 8a/a and 5/160. 

First 80/7 ab =B8an/b. 

And 5r/ 16a 20a r/ b. 

Then Ban/ b+ 20a?r/ b= (3a-+202")/b. 


SUBTRACTION OF SURD QUANTITIES. 


Arr. 291. (p. 146.) 
Ex. (8.) Required te wifisrenee boukoen 2/50 and a/18. 
First 24/50 =r/2XK2XK 50 =a 200 =nr/100 KX 2=10A/2. 
And = »/18=r/9X2- == 8/2. 
Then 10/2 84/ 2) = TV? 
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Ex. (4.) What is the difference between 24/320 and 84/40? 
First 

28/320=K/ 2K 2K 2X 820 =A/ 2560 = n/ STZ KS = BAY. 

And 38/40=A/3X38X3X40 =A/1080=XK/216X5=6n/5. 


Then 80/5 —6x5 2/5 
Ex. (5.) Required the difference between 9/75 and 4/48. 
First, AV To=A/ 29 XK 8=5A/ 8. 
Then 5r/38—4r/ 8=~/ 8. 
Ex. (6.) Required the difference of 2/256 and W/82. 
First R/256=W/ 64 X4=44/4. 
And ’ {fa aA, 
Then 4 TE —2,8/Ea2 KV, 


Ex. (7.) Required the difference of ae A/ s. 


First A E=K/EXEH=/ PHN EXE HSN. 
And Lad eI aI S=1A/6. 
Then 3K/6—14/ =tn/6. 


Ex. (8.) Required the difference of 4/2 and 4/22. 
First ESN BX BB =A SN a KPH 
And AY 2p W/ % 22 <8 ==/ $F == 37 Tpn= =h,)/70. 


Then ba/7T5— 40/75 =2/75. 
Ex. (9.) Find the difference of 24/27 and 2X/a". 

First ' 84 TIAA. 

And an 


Ba 4-20? Ge og 
Then aw 5A 5B a5 x/ 6. 
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Ex. (10.) From »/4az’ take 3zn/9a. 
First fax? p/ 42? Xa=2tn/ a. 
And ° 82a/9a=A/32X 82 X 9a=A/ 81x7a=9a2w/ a. 
Then Q2:n/G—Itn/ G=—THA/ a, 


MULTIPLICATION OF SURDS. 


Art. 204, (p. 148.) 


Ex. (5.) Multiply 4nr/12 
. By Bf 2 
12p/ 24= 12/4 X6=24,/6. 

Ex. (6.) Multiply 8r/ 2 

By 2/8 : 

6r/ 16=24. 

Ex. (7.) Multiply 40/4 

By 3/72 

Ww 48 — 1p) 8xX6—10/6. 

Ex. (8.) Multiply 3/7 2 

By pon 2 

BA P= IN EX IX IN IV 

Ex. (9.) Multiply TK/18 

By 5A 4 

3507 72=35n/ 8X I=T0AN/Y. 
Hx. (10.) Multiply 1/6 
7 eea/ lt 
gy 102. 

Ex. (11.) Multiply 208 

By af 
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Bx. (12.) Multiply (a--by8 
By (a+o)# 


(a--b) 12? =A/ (a+b) 
Ex. (15.) Multiply /a+a/d--A/c by a+a/b ~A/c 


Na+ b+ C 
Na+n b—AJ/6 
aba aE ae 
Rae Te 
—a/ac—n/ bo—e 
. a +6 —c+2,/ab. 


Norz. — Similar quantities are multiplied by adding their ex- 
ponents. See Arr. 82, 


DIVISION OF SURD QUANTITIES. 
Arr. 205, (p. 150.) 


3A/2 
a 6A/100_ 
Bx. (6.) 57 4=20/4 Bx. (8) = 24/20. 
4/50 W/O Ae ae 
) Was / (9.) VEEATS a/ 
2 162 é 8 $ 
Ex. (10.) ES wi =148(5) : 


TO INVOLVE A SURD QUANTITY. 


Art. 207, (p. 152.) 
“Ex. (3. Required the square of 34/3. 
(BR/BY=9X/9 
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Ex. (4.) Required the cube of 17/21. 
(17a 21) =4918a/ DIG = 49138p/ FAL X21 1031 78a/ ZI. 
Ex. (5.) What is the fourth power of {n/6? 

(ga/6)'= tay0V 1290=733s=a6- 
Ex. (6.) Required the cube of a/3. 

(A/ BP =A/ 2I=N 9X8=3N 3. 

Ex. (7.) Required the third power of t,/3. 

(4/8) = sh n/ 2a A/ 9X8=hw 8. 
Ex. (8.) Required the fourth power of 3a/2. 

. WD) V R= =b 


1 
n 


Hx. (9.) What is the mth power of a”? 


i 1 Sa ae 


(a")"=a"" =a". 
Ex. (10.) Required the square of 2+-,/3. 
(24+-v/387—=4+4+-4)/3438=7+4,/3. 


Ex. (11.) What is the “th power of ai? 
ee as mae, 
Arr. 210. (p. 156.) 
Ex. (1.) Find a multiplier that shall make ~/5—~/2 rational 
NBN? 
5+ 2 
5—v/10 
+/ 10-2 
. 5—2=3. 
Ex, (2.) Find a multiplier that shall make ,/7-+L-»/6 rational. . 
7+ A/6 
/T—A/6 
» T+ A/ 42 
Lage 
7—6=1. — 
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Ex. (3.) Find a multiplier that shall make »/10—,/2 
rational. 
V10-VN 2 
V10+/2 
10—~/ 20 
+a/20—2 
10—2=8. 


Ex. (4.) Find a multiplier that shall make »/a+a/b+A/c 
rational. 


VELVET 
Va—V/b—vVe 
atp/ab+nr/ac 
—n/ab—b—pv/ be 
—n/ac—n/be—e 
a—b—c—2p/ be 
a—b—c+2nr/be 
@—ab—ac—2anr/ be 
ab 4-4 Bet 2ba/ Te 
—ac+ bec? + 2cr/be 
Qan/ be—2br/ be—2cn/ be —4be 
a’— 2ab—2ac—2be + b?-+c?, : 


Ex. (5.) Find a multiplier that shall make 4/3—A/T rational. 
3—NAT 
VBA 
V/3—A/3 
YEA 
V8—v/T 
Ni tea 
38—pr/3 
-pr/3—1 
3—1=2. 
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Art. 211, (p. 158.) 


Ex. (7.) Reduce GMa: to a fraction that shall have a 
5+ 


iff 3 
rational denominator. . 
Al wi Na a NOD a= f21 _ W 30-= 
RAEI Ni Se = 


Ex. (8.) Reduce “s to an equivalent fraction having a 


rational denominator. 
WS atl B/S OA 
SNe oe oA ‘ 


Ex:(9.) Reduce the fraction 


— to an equivalent 
Wipe 2 
fraction having a rational Reker 
5 V5-+A/2 _ dB +50/2 _ Ae 
JMO= ATE BERD 2 OE 


Ex. (10.) Reta the fraction 


— to an equivalent 
+A/3 
fraction having a rational denominator. 
10 AN Sie 10/5 10/3 _ 5a/5—5 sucks 
waist V3 5-3 5-3 


Ex. (11.) Reduce Low to a fraction having a rational. 
denominator. 
1 ye - 5/7 -VT_N8=-NT_ WB AT 
Vota/t NT Dad i: 


Ex. (12.) Reduce the fraction —— to an equivalent 


5 —v/2 
fraction having a rational denominator. 
3 Ne tA 2 BASB-+8A/2 _ 8aA/5 48/2 _ 
NO=AD W/ BCA en ae 
W542. 


RADICAL QUANTITIES. 


; Art. 212, (p. 159.) 
Ex. (4.) Let 3—,/5 be reduced to a general surd. 
(8—p/5)?=9—6n/B+5—A/ (14—6r/5). 
Ex. (5.) Let ,/2+2,/6 be changed to a general surd. 
(AS 24-2n/6) = 24 4/124 2426-4 4/4 XS = 
(2680/5). 
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Ex. (6.) It is required to change 4—,/7 to a general surd. 


(4—/ T= 16 —8n/ TT =A (28—8,/7). 


Ex. (7.) Let 74/3—3,/9 be changed to a general surd. 


(78/8—3,X7 9)’ =1029 24383 X 3 X TAD X8(TA/ B— BAT 9) 


786 —634/27(TA/38— 34/9) =786—189( 74/3849). 
Therefore, 74/3—8a/9=X/ (786—189(7 8/8 —8,79) ) = 
£/ (186—1323,8/3+567,8/9). 

Art. 213. (p. 161.) 

Ex. (3.) What is the square root of 6+,/20 ? 


v( = Win 


(San 


Therefore, MN (64/20) =1+A/5. 
Ex. (4.) What is the square root of 6+2,/5 ? 


ey 
(Eas 


Therefore, A (6+2/5)=V75-+1. 
Ex. (5.) What is the square root of 124-2,/35 ? 


(BELO yy 
a=n/ 1140 
v(P GS )=v5. 
Therefore, AJ (122/35) =rn/T+A/d 
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Ex. (6.) What is the square root of 836-.10,/T11 ? 


36-+r/36°—1100 
Va aah, 

/ 36-F x/36—1100 
v( tv 5 =+y/IT. 


Therefore, A (8610/11) =5-+A/ 11. 
Ex. (7.) What is the square root of 7—2,/10 ? 


/ (ES ave 


| J (NE a5 


Therefore, N (T—2A/ 10) =rA/5—vV/ 2. 
Ex. (8.). What is the square root of 14 4,/—3 ? 
1+V/T?+48)\ _ 
ELE 
5 z 
AEB ai 


Therefore, AV (1+-4A/ —38) =2+-r/—3. 


QUADRATIC EQUATIONS. 


ART, 217, (p- 165.) 
Ex. (5.) Given 7z?—5=82?-+11 to find z. 


‘Conditions, 77’—5=3827?+11. 
Transposing, T2’—32z’==11-+5. 
Reducing, 47°—16. 
Dividing, =A, 


Extracting square root,: r=+2. 
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Kx. (6.) Given 42?4+15—72?—417 to find z. 


Conditions, 42°+15=72°—A417 
Transposing, 42?—T2’—=—417—15. 
Reducing, —32°= — 4382. 
Dividing by —3, xv’?=144, 
Extracting square root, w= +12. 


: 2 
Ex. (7.) Given Bal} Tne 485 to find z. 


Pr 52? 
Conditions, aks al a +35. 
Clearing of fractions, 122?+-28—52?+140. 
Transposing, 127’?—52?=140—28. 
Reducing, 72’?—=112. 
Dividing, 2’—=16. 
Extracting square root, * z= +4. 


Ex. (8.) Given az*+-n=m—c to find z. 


Conditions, ax’? tn=m—c. 

Transposing, ax’—=m—c—n. 

Dividing, ae ene 

a 

Extracting square root, a 
Ex. (9.) Given z’—ab=d to find z. 

Conditions, z’—ab=d. 

Transposing, x’=d-Lab. 

Extracting square root, r=+r/d+ab. 
Ex. (11.) Let x = the length or breadth. 

Then, z’= the contents. 

Therefore, z’—=160 «101600. 

And z=40 rods. 


Ex. (12.) Let 22 = B’s capital and A’s per cent. 
Then x = B’s gain per cent. 
And 100 322" ssa 3) Sa, 
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Multiplying extremes, 
Dividing, 
Evolving, 


100-+-80—180 : 100 :: 27 : 15, A’s capital. 
3 
Ex, (18.) Let 2 = the side of the larger field, and - = 
the side of the smaller. ae 
Then, 2 = 25600. 
Clearing of fractions, 252°—92?—640000. 
Uniting terms, 162°—640000. 
Dividing, x’=40000. 
Evolving, x= 200 
Bia 
5120. 


Contents of the larger, 


ALGEBRA. 


22?= 38200. 
x’=1600. 
2z—=80, B’s capital. 


200 x 200=40,000 square rods. 


Contents of the smaller, 120120—14,400 square rods. 


Ex. (14.) 
Then, 
Uniting terms, &c., 
Dividing, 
Evolving, 

Ex. (15.) 
Then, 


And 


Let 2’ 


4x = rods round it. 
yg? 
7074 
Clearing of fractions, 
Dividing by z, 
Therefore, 


Let 2 = the side of each square house-lot. 
827193 =25 x 25—625. 


82° — 4382. 
2’—144, 
zx=12 rods each. 


= the square rods in the field. 


2’?—A0z. 
x=A0, the side of the field. 
40401600 square rods. 


1600+160—10 acres. 


Ex, (16.) Let 2 = the longer side, and 52 


Then, 


r= the shorter, 


ae Fe = 10010010000. 
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Clearing of fractions, 1627+ 9z7=160000. 
Uniting terms, + - 252?=160000. 
Dividing, : 2’=6400. 
Evolving, a= 50, 

ox 

7 —=—60. 


80 60==4800 ; 4800+-160=30 acres. 


Ex. (17.) Let z = the number of days for which they were 
engaged. 
Then, z—4 = the number A worked. 
z—T = the number B worked. 
75 


~ And =i = the number of shillings A received per day. 
And . —_ = the number of shillings B received per day. 
Then, 715(e—T)_48(z7—4) 

z—4 z—T 
Reducing, &c., 25(a—T)’=16(2—4)*. 
. Extracting square root, 5(x—7)=4(a—4). 

Reducing, &c., 5r—35—4a—16. 
Transposing, &c., x=19 days, the 


term for which they engaged to work 
19—4=15 days A worked. 
19—7=12 days B worked. 
15—5 shillings A received per day. 
a shillings B received per day. 


Tix. (18.) Let z and = = the two numbers. 


‘ 642° 
Then, . D9 =1512. 
Clearing of fractions, 1252°+-64z2°—=189000. 
Collecting terms, 189z?—=189000. 
Dividing, == 1000; 
Extracting cube root, z=10, larger number. 
And == 8, less number. 


9x 
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Ex. (19.) Let 2 = the breadth of the box; then 3z = the 


length, and - = the height. . 
32 - 
Therefore, 8zX 2X7 =2150§ X50. 
. 9 3 
Multiplying, = 107520. 
Clearing of fractions, 92? =430080. 
Dividing, x2°=47786.666-+. 
Extracting cube root, x=36.28-+ inches breadth 
Multiplying, 3z=108.84-+ inches length 
And Fa 21 21-4 inches height. 


Ex. (20.) Let z = the height, length and breadth. 
Then, x= 21502 X100=215040. 
Therefore, 2=59.9-+ inches, height, length and breadth. 


Ex. (21.) Let x = the larger number, and =~ = the less. 
27x? 

Then, D— pag 2528. 
Clearing of fractions, 8432°—272°= 867104. 
Collecting, 316z°= 867104. 
Dividing, z°=2744, 
Extracting the cube root, x=14, the larger. 
And z= 6, the lessnumber 


Ex. (22.) Let 3z = the length, and z = the breadth. 


3zXxz=382" square rods. 


82? 2=5184, 
Multiplying, 82°=5184. 
Dividing, z*?=1728. 
Extracting the cube root, x=12, breadth 


3z= 36, length. 
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Hix. (27.) (68,000,000)°=4,624,000,000,000,000. 
(95,000,000)’=9,025,000,000,000,000. 

That is, the intensity of light at Venus is to the intensity of 

light at the earth as 9025 to 4624. 
Or, 4624 : 9025 :: 1:3; z. 
46247—9025. 
%=1.95-+ times. 
. That is, as 1.95+-to 1. 
(7700)?=59,290,000. 

- (7912)°=62,599,744. 
59,290,000 x 9025=535,092,250,000. 
62,599,744 « 4624— 289,461 ,216,256. 

That its, the quantity of light Venus receives from the sun is to 
the quantity the earth receives from it as 534,892,250,000 to 
289,461,216,256. 

Or, 289,461,216,256 : 535,092,250,000 :: 1: z. 
289,461 ,216,2562=535,092,250,000. 


z=1.84+ times. « 
Ex. (28.) 37,000,000? : 95,000,000? :: 1: a. 
1369,000,000,000,000 : 9025,000,000,000,000 :: 1: 2 
1369z=9025. 


—— 811 
2=6,8,4)5 times. 


AFFECTED QUADRATIC EQUATIONS. 


Art. 224, (p. 175.) 
Ex. (3.) Given 8z?52—8==34 to find the values of z. 


Conditions, 82°+bze—8=34. 
Transposing, , 827+ 52= 344 8=—42. 
5 
Dividing, aod 
; 5a, 25 25 529 
Completing the square, Dba i4+—, 36 36" 
, 5 23 
Hvolving, Rares 6 


5 
Transposing, tee es 
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Ex. (4.) Given 2®+6c+4+4—=22—z to find the values of 2. 


Conditions, v+624+4=22—2. 
Transposing, aor 
49 ae 
Completing the square, 24 Tea 18 =. 
: 1 
Evolving, ohm —. 
Te i — lise or —9 
ransposing, t= ae ; : 


Ex. (5.) Given 82°—72-++6=171 to find the values of z. 


Conditions, 82°—7z#+6=171. 
Transposing, 82?—7z=—=165. 
See: ‘Te 165 
Dividing, Foe 
5 » @@, 49 165, 49 5829 
Completing the square, =z 3 +org= 3 +a5¢= 556 

7 ; 7 73 
Hyvolving, t—ya= bie 
: (oon 33 
Transposing, tba. tig=5, or —. 

Ex. (6.) Given DERE E+1e 20 175 to find the values 
of z. 
Conditions, TREE 41205176. 
Clearing of fractions, 1752—3850+10z?—20r7=175z. 
Transposing, &c., ; 10z?—20z—=350. 

. Dividing, v?—2¢4=385. 
Completing the square, x’ —2z¢+1—35+1=386. 
Evolving, xz—1=-+-6. 
Transposing, z—=+6-+1=7, or —5. 


Ex. (7.) Given z pepe ier to find the values of z. 


Conditions, 
Transposing, oat come 8. 
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Completing the square, 2’—6z+9——8+9=1. 


Evolving, g—3=-+1. 
Transposing, r=+1+3—4, or 2 


Art. 225, -(p. 183.) 


Ex. (31.) Given z=AV/a?+2,/0?+27—a to find the value 


af zx. 


Conditions, tN + 2p)/ Pe —a. 
Transposing, zta= CLS P LE 
Involving, 24 Qat P= +2J/ Pe, 
Reducing, e+ 2ar=zn/ 6-2". 
Dividing, GA 2Qa=i/ PE. 
Involving, v’4+-4a2+407=0?+-2’, 
Reducing, &c., 4ax=0?—4a’, 
: b’— 4a? 
Dividing, STE a 
Ex. (32.) Given ~~ = VF ip find the value of z. 
2 
Conditions, et EN 
fet 
Clearing of fractions, ; 2 —ar*=z2. 
Dividing, 2—ar—1., 
L 
Reducing, &c., ; — — 


Ex. (33.) Given z’+4+-122—16=92 to find the values of z. 


Conditions, v?+12¢%¢—16=92. 
Transposing, x'+12¢—924 16=108. 
Completing the square, 27+ 127+ 36=108-+ 36=144. 
Evolving, z+-6=+12. 


Transposing, 2=+12—6=6, or —18 
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Ex. (34.) Given 2?—3z=110 to find the values of z. 


Conditions, x’? —3z2=10. 
Completing the square, 2’—3¢--2.25==10-+-2.25—=12.25 
Evolving, z—1.5=+3.5. 

» Transposing, 2=+3.5+1.5=5, or —2. 


Ex. (35.) Given z?—2z+3=—=45 to find the values of 2. 


Conditions, — @—x+3=—46. 
Transposing, v—a—=—45 —38 = 42, 
Completing the square, 2°—2-+.25—42-+-.25—=42.25, 
Evolving, ‘ z—.D=-+6.5. 


Transposing, 2=+6.5+.5=7, or - -6 


Ex. (86.) Given 5z?+-2=4 to find the values of z. 


Conditions, bx? +24. 

Pe ot! 
Divine > a _F 
viding BR's 5 


Completing the square, 2+=-+s59=2+790= 100" 


; 1 9 
Evolving, t+ap=+i5 
Transposing, robe or —1. 


Ex. (37.) Given 22?—z—21 to find the values of a. 


‘Conditions, 22’?—2=—=21. 

Dividing, a. 
Completing the square, Osta toe 
Evolving, pe 
Transposing, a or —3 
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Ix. (88.) Given 52°+6z—3—60 to find the values of 2. 


_ Conditions, 52z°+6z2—3—60. 
Transposing, 52°+62=—60+3=63. 
Dividing, a a sa) 

: 3) i) % 


36 663 .36 ©1296 


Completing the square, ao 100100" 


: 6 36 
H ] 5 bs —_== —. 
volving nots : 279 +7 
Transposing a LOE LURE ta 
sp tot) , =250 io7” or can 
Rx. (39.) Given (z—12) (z+2)=—0 to find the values of 2. 
Conditions, , (v—12) (c+2)=—0, 
Multiplying, x’—10z—24=—0, 
Transposing, v’—10z= 24. 
Completing the square, z’—102+-25—244.25—49, 
Evolving, x—5=-++7. 
Transposing, =+7+5=12, or —2, 
Ex. (40.) Given 32?—147+-15=0 to find the values of z. 
Conditions, 3a?—147-+15—0. 
Transposing, ‘ 32°—l4ze——15. 
l4a 
Dividing, wae —5. 
Cees Por LOO 196 16 
omp oting esquare, 2! ——3- += 3535 
Evolvi | ee 
volving, ; t—p=ke 
; - 4 14 
-  Transposing, Ee em oril¢: 
Ex. (41.) Given az?—bz=c to find the values of 2. 
Conditions, = ax’ —bz=c. 
a: oe Oa ee 
Dividing, 2 —————, 
dat 


: bz B ce &  6-4-4ac 
Completing the square, Coa ae ie 
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., b +An/ P4400 
Kvolving, Goma Peer ames £095, 2 7 O° 
bn/ b--4a0 
Transposing, sae aR oe 


Ex. (42.) Given 42°—6z==108 to find the values of 2. 


Conditions, 47’?—6x2=108. 
So 
Dividing, ; 2. ; 
82 9 9 441 
1 : 2 pel Dec 
Completing the square, am +7g=2"45 16 
: 3 GALL 
Hyolving, a jay oe : 
ia 
Transposing, L=+—+-=6, or —4}. 
4 '4 
. ? 14—2 
Hx. (48.) Given 4¢— ——— =14 to find the values of z. 
z+l 
ve 14—2 
Conditions, 4a — ae =14. 
Clearing of fractions, &c., 47°—9xz—=28. - 
Dividing, ‘ et A 


ing’ o se —_— = —— 
Completing the square, rene = age or" 
Evolving, nme, 
: 23 9 i 
Transposing, t= es, Ohi a 
. 10 14— 2 
Ex. (44.) Given al pea to find the values of z. 
g oe 9 
Conditions, ee 
x ie 9 
eres 


Clearing of fractions, 10z—14+22= 9” 
fe < 902—126+-182=2227, 
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Transposing, 222? —108¢=— 126. 
ree a fode 63 
Dividing, Tie 1: 


54x 729 63 729 36 
pi Th Bir 
Evolving, gl 


: 21 
Transposing, ae eye I = or a7 


Completing the square, z?— 


Ex. (45.) Given z+a/5z+10=8 to find the values of z. 


Conditions, ztpr/dz+10=8. , 
Transposing, x—8=—p/5z+10 
Involving, 2’—16z+64=52+ 10. 
Transposing, &c., > v?—2lz—=—54, 


Completing the ie 
—212+110.25=—54+4 -110.25—56. 25, 


Kyolving, x—10.5—=-+-7.5. 
Transposing, 2=+7.5+10.5=18, or 3. 

Kx. (46.) Given z+,/10z+6=9 to find the values of z. 
Conditions, e+av/10r-+-6—9. 
Transposing, r~—J==—w/ 102-6. 
Involving, x’—18x+81=10z-+46. 
Reducing, v’°—282—=—75. 
Completing the square, 2’—28z-+-196—=—75+196=121 
Evolving, z—14=-+11. 
Transposing, %=+11+14—235, or 3. 

Ex. (47.) Given 32?4-22—9=76 to find the values of <. 
Conditions, 32? 22—9=76. 
Transposing, 32? 22—=76+9=—85. 

2 a 
Dividing, a} 
: g 5 1 256 
Completing the square, x ve toe a= 977 


10 
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il 16 
Evolving, tas: 
1G al 1 
Transposing, Ce ee or tal 
. 3 3 
Kix, (48.) Given 2°—10z==—25 to find the value of 2. 
Conditions, "1 0z=—=— 25. 
Transposing, &c., g’—10r2+ 25——254 25—0. 
Evolving, xz—Od. 0. 
Transposing, x=) 
Hx. (49.) Given 32?—z—140=0 to find the values of 2. 


Conditions, 
Transposing, 


Dividing, 


Completing the square, 


Evolving, 


Transposing, - 


Ex. (50.) 


Conditions, 


Clearing of fractions, 
Transposing, &<¢., 


Dividing, 


Completing the square. 


Evolving, 


Transposing, 


Given Bap Tat 


322—z—140—0. 
322?—z— 140. 
ge 140 
eae rae 
z 1 140 1681 
Ee Lage a StH 36— 
1 41 
O36 ee 
may t Lee or eee 
Bibioweel aR os 1 3° 


51 to find the values of x 


Bat Tat iL, 
102?4+-7z=142?— 102. 


42°?°—Tx—=102. 
2 tT 91 
7 re 
Os Tz 49 oe) 49 __1681 
“PsGA ae aus 64 
tf 


41.7 a 
[+e or —41. 


Ld € 
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. 4a — 
Ex. (51.) Given 22°?— “5 Ene, to find the values of z. 

Conditions, ont APE te. 
Clearing of fractions, 62?—471+4—212. 
Transposing, &e., 62°—252= —4. 
25x 2 
Dividing, pe eos 
ividing 7 5 


; 252 , 625 2,625 529 
Completing the square, a US BT omc | Tia 


Evolving, a — 
Transposing, t= ett or 4 


> 
Ex. (52.) Given = +202=32"—80 to find the values of z. 


2 
Conditions, + 20z—=32?— 80. 
~ Clearin g of fractions, . £4100c2=152z?—400. 
Transposing, &c., 142?—100z=400. 
Vie @ 
Dividing, r oan 


50x , 625 200 , 625 202d 


Completing the square, 2°— 


Lp ADT PAD TR £00. 
25 45 
Evolution, th. 
45 25 
Transposing, tae toe S10, or —2§. 
Ex. (53.) Given z?4+8c=65 to find the values of z. 
Conditions, z’?+8c=65. 
Completing the square, z’+8z2+4+16=—65+416=81. 
Evolving, z+4=-+9. 


Transposing, : t= +9—4=—5, or —13. 


= 
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Ex. (54.) Given 62°—z==92 to find the values of z. 


Conditions, 62?—z7=92. 
Dividi ; z 46 
Vi ing, oy Gi oe 


1d 46), be 2209 


; ze 
Completing the square, 2 =o Sie ee 


; 1 47 
Evolving, t— FHA 

; 47 1 23 
Transposing, tbat or ae 


Ex. (55.) Given 3z?-+42=340 to find the values of z. 


Conditions, 32° 42=340. 
Dividing, oo oof 
6 3840 16 4 
Completing the square, $e 38_90, 10_s08 
36-386 
Evolving, obec 
64 
Transposing, rat —=10, or —111. 
Ex. (56.) Given 2?—10z=—21 tp find the values of of 2." 
Conditions, z?—10z=—21. 
Completing the square, 2z’—10z+25=—21+425=4. 
Evolving, z—5d=+-2. 
Transposing, t=+24+5=7, or 8. 
Ex. (57.) Given ba? =78 to find the values of 2. 
Conditions, ba" —5—= 78. 
Clearing of fractions, 10z’—zx=156. 
ea 156 
Divid ees 
ividing, @—75=F0 


156.1 6241 


Completing th Fe bl 
SMPTE TNS SNS A Sey eae += 00 


QUADRATIC EQUATIONS. 115 


Evolving, a= r 
Transposing, z= & tah or = 


Hx. (58.) Given 112?—100z——201 to find the values of z. 


Conditions, 112z?—100z—=— 201. 
pein 100z 201 
Dividing, Pes eee an 
ividing oF ir: 


100z 2500 201.2500 289 
let th = LS Ee 
EN MN ale CE Dy me eg WRB DT Pt 


5 50 17 
Evolving, — =... 
volving aa +77 
; 17 50 
Transposing, =z, += be or 3. 

Ex. (59.) Given 32°?—17z=2z2?+ 84 to find the values of z. 
Conditions, 8 —li z= 227+ 34, 
Transposing, 2?—l7xz= 84. 

Completing the square, z?—17z+-72.25=—84-++-72.25=156.25. 
Evolving, z—8.5—=+12.5, 
Transposing, = 412.54 8.5—2120r —4. 


Ex. (60.) Given z+16—7,)/z+16=10—4,/z+16 to find 


the values of z. 


Conditions, 2+16—Tr/2z+16=10—4,/2z+16. 
Uniting terms, Xc., z+6=3,/2+16. 
Involving, 2’?+127+36=92-+ 144. 
Transposing, 2’+32=108. 

Completing the square, 2” 8g +- 2.251084 2.25=110.25, 
Kyolving, e+1.56=+10.5. 
Transposing, 2==+10.5—1.5=9, or —12. 


Ex. (61.) Given 92+4+,/162?+362°=152°—4 to find the 
values of z. 


Conditions, 9r+-r/ 1627+ 362 152?—4. 
Transposing, 92+4+ r/ 16274-3627? = 152", 


10* 


116 KEY TO GREENLEAF’S ALGEBRA. 


Separating into factors, 92--4-+-2zn/9x4+4—= 152°. 
Completing the square, 


(92-4) 4 22n/9r +44 7152? +2°=162" 


Evolving, . V9e4+4+e=44e. 
Transposing, V/9x+4=440—rc=3ze, or —5z. 
Involving, 9z+4—92*, or 2527. 
If the former, we have 9z+-4=92". 
Transposing, 9z7?—9r4—4. 
t 
Dividing, - t=. 
1 4,1 2 
1 vj pe HE 
Completing the square, w—2+ a gt 1-36 
: 1 5 
Evolving, t—S=cke. 
Del, Se 1 
: 2) Oh eee 
Transposing, Psa ba=g Of =. 
But, if the latter, 92+t+-4—= 2527, 
Transposing, 252°—92=4. 
9x 4 
re 2 9t_ 4 
Dividing, | z 3555 
Sg" Sl 4 SL eso 
leti pa al se a 
Completing the square, 2°95 +5590 95 + 2500 2500, 
: 9 inp / 485 
Ra 
Evolving, z Ai =o 
Transposing, aie : an 
. 50 
2 
Ex. (62.) Given ra to find the values of z. 
2 
Conditions, pa e+ 82" 
x—5 
Clearing of fractions, 2—Sr=124 822, 
Transposing one z, 22—d¢—124 822 +2, 


Jompleting the square, —4e14—16-4 8a? +e, 
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Evolving, e—I= (44-22), 
‘ 4 
Transposing, xr—2? =6. 
Completing the square, at Weegee ae, 
4 47° 4 
tvolvi aed 
Kyolving, a 55 
tae Oral 
Transposing, : toto 8, or —2. 
Involving, z=9, or 4. 
But, if ee A it 
Then, Ti Pa 
2 Tye 1 —7 
Completing the square, a a —24+7=7- 
. ee = 
Evolving, ' x2 oe 
Transposing, : ppl 
SB ERY 
Involving, ania a 


efx. (63.) Given ey “+(e eee — to find the 


values of 2. 


1 
ae 3 ON 
Conditions, 2—— aa a——) =-. 
a 
7. . a F a 4 gy? : as 3 
ransposin bean) hee aa ey (7 cece 
Pp : & a =a 2? 
1 
4A 2 4\ 2 4 
5 a as a a 
- o 2 2 Tee Paso 
Squaring both sides, x 545-2 (2 —*) ancien 
Dx? a’ 2 zt 
c 2 2 mrp ass 
Transposing, a a £ =) + a’=0. 
DE ye tg Be hale 


Or; career =) e+ Zz =0 
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Evolving, 


Transposing, 


Multiplying, 
Involving, 
Transposing, 


Completing the square, 
Evolving, 
Transposing, 


Involving, 


wo— 
zZ— =0 
a 
co—e 
— — 
a 
eae —a’. 


Ex. (64.) Given Fa Peres! to find the values of z. 


Conditions, 

Since 

Therefore, 

Dividing hy 22-11, 
Clearing of fractions, 
Completing the square, 


Evolving, 


Transposing, 


Involving, 


- a? ee: 
Dy Oe 
anes 
2 
emake |EW®, 
2 
me 
Ps Pay ise 
ge 
x--1=(22—1)(22 +41). 
2 
(a? —1)(2? +1) 24 *, 
oe 
eee 
3 
} be) 
° poe = 
n kee) 
ay ye eee elie 
at oe aaa 
pai 
zx gp 
3 
2 St5=2 OLe— i 
z=4, or 1 
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Ex. (65.) Given 4/z°—a=z— to find the values of 2. 


Conditions, K/e—e=2z—b. 
Involving both sides, P—a— 27 — 3627+ 30e—B*. 
Transposing and cancelling, 342?—3b’-2=a?—}*. 
328 
Dividing by 34, a = 
a iiee é—P & 47-6 
_ ais es - 
Completing the square, z?—dz+ A= 3p ba 
Evolvin A (ioe 
3 tno a5 A) anti 
a‘ a—P  b 
Transposing, r=] 5 5: 
x. (66.) os en NA a NAE to find the values of z. 
44 /z NEA 
Conditions, Matai és Me 
At /xz . Jz 
Clearing of fractions, AV 42?12r/2=16—z. 
Transposing, &c., 382+2r/zr=16. 
Dividing, wha bay 
! 1 
Completing the square, z-+2,/z Bi re ieee? 
9-359: 
; 1 
ears. i+ gabe 
Ra a! a ae 8 
Tenens / t= 532, or —3. 
64 
Involving, x=A, or 7° 


Ex. (67.)° Given a/z?—2r/z—z=0~/< to find the values 
of z. 
Conditions, VB —20/t—2=0A/2. 
Dividing by a/2, ~  g—2—,/z=0. 
Transposing, z—av/a=2. 
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Completing the square, 
Evolving, 


s . 
Transposing, 


Involving, 


Ex. (68.) Given /@+p/2?— 


Conditions, 
Dividing by a/2z, 
Completing the square, 


Evolving, 


Transposing, 


aici 139 


1 3 
St —s=5. 
3 il 
VWtatb5t5=2, or —l 


z=A4, or 1, 


6/z to find the values of z. 


NV 2+A L=—bA/z. 
xv’+2=6. 
a 325 
sae Ze 
5 


rats =2, or —3 


i. (69.) Given ae to find the ies of x. 
Conditions, Z903 4 MF, | 
Multiplying by 2, r= 4434 ges 
Transposing, 2 _ day 
Completing the square, ee a ae 
Evolving, Visas 
geen epOnae: feat or ae 
Involving, 7—=49, or op 
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LE 
el 
Ex. (70.) Given eb a? to find the values of z 
aa ce 9 : - 

1 Se — 
Conditions, ae PP 

P S/2—10) 1 
Reducing the fraction, 5 OR 30" 
Clearing of fractions, 12,/z—40=2—5. 
Transposing, 2—12p/ r= —35. 
C.mpleting the square, z—12a/z+36—=—35+4 86:21 
Evolution, A/z—b=+1. 
Trans,.osing, J/e=+14+6=7, or 5. 
Involving, x=A49, or 25. 


Ex. (71.) Given x°4¢°=756 to find the values of z. 


Conditions, x°40°—756. 
Completing the sjuare, Sears sere 

55 
Evolving, 4 o— — 

55 1 

Transposing, Pb = 2, or —28. 
Evolving, . 2 =8, or X/—23. 
Involying, , 2248, or —288 


Ex. (72.) Given a'—2x®—56 to find the values of z. 


Conditions, * 2856. 
i cae 
Completing thé square, . oo ar i 


Evolvi ge pa 
iVO 3 ee 
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: : 1. 
Transposing, xt +58, or —% 
Evolving, ney or ma hf 
2 
Involving, ten 2=4, or —T°, or 4/49. 
Bx. (73.) Given n/5+2+r/% Le to find the values 
me (Ct — — ‘ 
of zx. 
Sed ei 0S 15 
Conditions, N 0A c= 
i S Ica eee 
Clearing of fractions, 5-+2-+/0%+2°=15. 
Transposing, dt-+2’=10—2. 
Involving, 5z+2°—=100—20z-+-22, 
Reducing, 25x—=100. 


Dividing, z=A4, 


Hx. (74.) Given V/z+12+-A/2-+-1%:=6 to find the values 
ot 


Conditions, AV e+12+W/ x+-12—6. 
Completing the square, ,/z+12+ 4/2-- 1? 16a 
Evolving, n/z--T24 sate 
Transposing, n/ EPL 43—5=2, oz -d& 
Involving, x+12-=16, or 8} 
Transposing, x=16—12—4, or 81—12—69. 

Ex. (75.) Given 2”—2a2z®=5 to find the values of z. 
Conditions, x"—2axr°—=b. 
Completing the square, 2" —2ar+e=a+b. 
Evolving, F pity Sy ab. 
Transposing, e=atn/ ays. 


2 
Involving, &c., o=(aka/ abby. 


= 
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8 


4. ba* | : 
Ex. (76.) Given 32° — 9 = 592 to find the values of z. 
ae 4 bare 
Conditions, 3z' a S592. 
: 528 4 
Transposing, &c., 5 8x 592, 
3 
Multiplying and dividing, i a ae 


Completing the square, 


Evolving, zs ie a 
5 5 
Transposing, oti 16, or — 
z 
Involving, &c., x=8, or -(= 


PROBLEMS IN QUADRATICS. (p. 187.) 


Ex. (2.) Let = the width of the frame. 
And 1218=216, the contents of the glass. 
Then (18-+-12)(2X%z)=60z ; zXzXK4—42". 
Hence 4z’-+-60z= the contents of the frame. 
And 427?4+-60z=216. 
Dividing, ; v’+1572—=54. 
Completing the square, 
2+-152-+-56.25—=54-+4-56.25—110.25, 
Kyolving, 2+-7,5=10.5. 
Transposing, *  g=10.5—7.5=8 inches 
Hence the width of the frame is 3 inches. 


11 
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Ex. (3.) Let z= the number of sheep. 
6020 5420 
Then, = ae 


6 


z #£—15 
Clearing of fractions, 1200z—18000=10802—22?+-30z 
Transposing, &., 2a°+-902—=$18000. 
Dividing, 2+ 452—9000. 
Completing the square, 
2025 2025 388025 
2 —— ee SS = 
x +452-+-—— =9000+ - a 
H 45 195 
Kyvolving, ancy 
. 195 45 150 
Transposing, Sean ea Get ter sheep. 
Dividing, 1200-+-75=16 shillings. 


Hence there were 75 sheep, at 16 shillings each. 


Ex. (4.) Let z = the price of the flour. 


, zx 
Then, (2xqqq ) +o=0. 
ae 
And Toot 7=29. 


Clearing of fractions, z’?+-100z=38900. 
Completing the square, 
2+100z+-2500=3900+2500—640 > 
Kvolving, z+50—80. : 
Transposing, z=80—50=$30. 
Hence the flour cost $30. 


Ex. (5.) Let z = the less number, and +9 = the larger. 
Then z+9-+-2==22-+-9 = the sum of their ages. 
And 2z-F9xXz+9—266. 
“ 22?+-27x+ 81—266. 
Uniting terms, &c., w+ 99.5, 


Completing the square, op Oe 00.54 
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EKyolving, ap cf 
Transposing, oa _f i, the less number. 


~ . And 54+9=14, the larger. 
Hence the larger number is 14, and the less 5. . 


Ex. (6.) Let 2 = the sum A put in the firm. 

Then, as each man’s gain will be in proportion to his stock mul- 
tiplied by the time it was in trade, therefore, 
xX 12—12z2 will represent A’s gain. 
And 30x16=480 « cs B’s gain. 
Then 127+-480: 18: : 122 : 26—z. 
Multiplying the extremes and means by each other, we have 
§12z7-+-12480—480z— 122° —216z. 


Transposing, &c., : a?-+-327—=1040. 

Completing the square, 22-3224 256=1040-+ 2561296. 
Evolving, xz +16=36. 

Transposing, x= 36—16=$20. 


Hence A’s capital was $20. 
[See National Arithmetic, page 226.] 


Ex. (7.) Let z = the number of barrels. 


2 
Then, 25 price per barrel. 


Therefore, -- = "1 
Clearing of fractions, &c., z+62—=482. 
Completing the square, 2?-+6z+4-9=432+9—441, 
Evolving, z+3=21. 
Transposing, x=21—3=18 barrels. 
Dividing, 72-+-18=$4, price of each 


Hence he bought 18 barrels, at $4 per barrel. 


Bx. (8.) Let 2 = the width of the walk. 
Then, “6z—2 = the side of the court. 
-And 8¢—2 = the side of the court including the walk. 
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And 62—2XK 4—2427— 8, perimeter of the walk. 
Therefore, (8¢%—2)’—(6z—2)’=242—8+4 164. 
(642?— 320-4) —(362?—247-4-4-—=247— 8-164, 


Reducing, &c., 282? —322—=156. 
Dividin ppt ae 

hese a 

: _ 8, 16 39, 16 289 
Completing the square, 2” ot tit 10% a) 7949 
1 

Evolving, oe 
Transposing, ra yas, width of the walk. 


38xX6=18; 18—2=—16, side of the court. 
1616256, area of the court, 


Hence we find the court contains 256 square yards. 


Ex. (9.) Given ———,=} to find the values of z. 


=e = 

ae 1+2 
Conditions, G+a* 
Involving, &c., 3+32=1+ 382+ 32?+2 
Dividing by 1+-2, 8—32+-32°=1+ 2¢+-2". 
Reducing, a 

5a , 25 25 9 

leting th 2 | — ] + — 
Completing the square, WERE Tig 1+; 416° 

: 5 3 
Evolving, t—4by 
Transposing, rate =2, or d. 


Ex. (10.) Given 2*—2z°-+-7==182 to find the values of z. 
Conditions, x'—2e° +7132. 
Adding and subtracting 2°, 2*—2z°-2?—(a?- -x)=132. 
Completing the square, 

(22)! (22) 4 p= 1824 =. 
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6 
Byolving, fpr wasn eet 
2 2 
; 93—1 
Transposing, e—t=t > +512, or —11. 


If we suppose the former, then, by completing the squares, we 
have 


Ua Gel =7- 
: 1 7 
Evolving, t—p=ab5 
: tt 
Transposing, tty t5—4, or —-3, 
But, ag : 2’—xz=—11. 
Completing the square, t—2fy=—ll44=—5" 
Evolvi Ue = ieee 2 
volving, tag 
lan/ —48 
Transposing, Sie ees 


Ex. (11.) Given 92+,/16z?+3627=152*—4 to find the 


values of z. 


Conditions, 92+ p/ 1627+ 362°—15a?—4, 
Transposing, &., (92-+-4)-+-22r/ 9x 4=152*. 
Completing the square, 

(92-4) + 22/9244 - 2? =152?+ 7’=162". 
Evolving, A 92+4-+-2=4+-42. 
Therefore, z+4—=-+32, or —5z. 
Involving, 9z-++-4—=92", or 252°. 
Transposing, 9x Sik 

: 9 a 
Completing the square, 92?—9x2+— i=ty= rete 
. Evolving, S234 
; 53 
Transposing, Br=t51+5=4, or —l. 


21% 
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Ser . Bade 1 
Dividing, t=5, OF —s 
But, if 924+4—=252". 
Transposing, 252°—9x—4. 

Dividi elles eae 

ividing, —9a= 5. 
Completing the a 

481 
et s aH =s00 

Moly} 9 +/481 
Evolving, IE 
Transposing, a 0 ° 


Ex. (12.) Let z = the first term, and y = the second. 


Pe Then ee gaecy 2216, 

.2. Therefore, 16z=y”. 

3. Again, 2°+7’?—=225. ‘ 
4, By substitution, x’+167—=225 
5. Completing the square, pe ame ce a 
6. Evolving, ; ' e+8=17. 
7. Transposing, x—=1l7—8—9, 
8. Putting the value of z into (2), 16X9=144—7?, 
9. Evolving, ; 12=y. 


Hence the two numbers are 9 and 12. 


QUADRATICS WITH TWO OR MORE UNKNOWN TERMS. (p. 188.) 


Ex. (7.) Given ae =20 


And 22—y=12 to find the values of 2 and y, 


1. First condition, Y+y'=20, 
2. Second condition, e—y=12. 
3. Subtracting (2) from (1), VeP=8, 
4. Dividing (3) by (2), ge 
5. Evolving (4), ye, 
6 


. Substituting for y in the (2) its value in (5), 
2—4—14 
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7. Transposing (6), 2’?—=12+4—16. 


8. Evolving, r==4, 
Hence z=4; and y=2. 


Hx. (8. 1 = 
x. (8.) Given z+y= 6 to find the values of z and y. 


And 2°+7?=26 

1. First condition, xzt+y=6. 

* 2. Second condition, vy? =26. 
3. Value of z in (2); r= 6—y. 
4, Involving (8), x’ =86—12y+-y’. 
5. Putting (4) into (2), 386—12y+7?+7?—26. 
6. Transposing, &e. (5), y—by=—5. 
7. Completing the square, y—6y+9=—5+9—4. 
8. Evolving, y—3=+2. 
9. Transposing, y=+2+43—5, or 1. 

10. Putting the value of y into (1), z+5=—6. 

11. Transposing, z=6—d=1. 

£2... Or; ; z+1=6. 

- 13. Transposing, xz=6—1=5. 


Hence z=5, or 1; and y=1, or 5. 


Ex. (9.) Given 2?+-y’=74 


And 2—y= 2 to find the values of x and y. 


1. First condition, v+yT4. 

2. Second condition, xr—y=2. 

38. Transposing (2), r= 2-L-y. 

4. Involving (8), v—=4-+-4y+-7/’, 
5. Putting the value of 2? into (1), 


4+-4y+y-y14. 


6. Dividing, &c., y-+-2y=35. 
7. Completing the square, y’+-2y+-1==35-+-1—=36 
8. Evolving, y+l=+6. 
9. Transposing, y=+6—1=—5, or —7. 
10. Putting the value of y into (2), z—d = 2. 
11. Transposing, e257. 
(12. Or, ; r= 2—T —=—5. 


{ 


Hence z==7, or —5; and y=, or —7. 


« 
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Ex. (10.) Given z’--y’==149 


f 
Siknd ie acl eear to find the values of z and y 


1. First condition, x+y—149, 

2. Second condition, zt+y=17. 

3. Transposing (2), x==1T—y. 

4, Involving (8), v= 289—34y+-y* 
5. Putting the value of 2? into (1), 


289—34y-+-y?+-y?==149. 
6. Reducing terms, y—lTy=—70. 


7. Completing the square, 


289 289 9 
8. Evolving, ~ Yy: ares 
‘ 3.4% 
9. Transposing, ~ y=bs ty, or 7 
10. Putting the value of y into (2), 
_ 2-+10=17. 
11. Transposing, rT. 


12. Or, putting the value y into (3), 2—=17—7=10 
Hence the value of z=10, or 7; y=7, or 10. 


Ex. (11.) Given 2’?—7v’==85 


And 2-+y=17 to find the values of 2 and y. 


1. First condition, x—y’—85. 

2. Second condition, z+ysl17. 

3. Transposing (2), x==17—y. 

4, Involving (8), L=289—34y+-y". 

5. Putting the value of 2? into (1), 
289—34y+-y’—y’—85. 

6. Reducing terms, 17y=102. 

7. Dividing, —6. 

8 Putting the value of y into (2), 2+6—17. 

9. Transposing, &c., 2—1j—6-—— 11. 


Hence the value of z is 11, and y is 6. 
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Ex. (12.) Gi —y= 
BoC EE tee2 to find the values of x and y. 


And z?—y?=98 
1. First condition, xr—y=2. 
2. Second condition, e—y=98. 
3. Dividing (2) by (1), xv+2y+y=49. 
4, Involving (1), v—2zy+y=4. 
5, Subtracting (4) from (3), 38zy—=45. 

' 6. Dividing, ry=15. 
7. Transposing (1), r= 2+. 
8. Putting the value of z into (6), y(2+y)= 
9. Multiplying, y+2y=15. 

10. Completing the square, y’+2y+1—15+1=—16. 

11. Evolving, ° yt1= +4. 

12. Transposing, y=+4—1=3, or —5. 

13. Putting the value of y into (7),  2=2+38=5. 

14. Or, r= 2—5 = — 3. 


' Hence z=5, or —3; and y=3, or —5. 


Ex. (13.) Given 10z+-y=3zy 


od y—am? to find the values of x and y 


1. First condition, 10z+-y=3zy. 
2. Second condition, y—t=2, 
3. Transposing (2), y=2+2. 
4. Putting the value of y into (1), 10%-+-2+-z=32(2-+-2). 
5. Reducing terms, &c., oe 
6. Completing the square, 
5a, 25 2 2549 
31363 8636 
7. Kvolving, sae 
8. Transposing, rabid, or ae 
9. Substituting 2 for its value in the (3), y=2-4+2=—4. 
10. Or, 3 rte) 


1 
——? peer a 
Hence z=2, or 33 and y=4, ae 3° 
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EXAMPLES OF ONE OR MORE UNKNOWN TERMS. (p. 192.) 


Ex. (1.) Let z = A’s money, and y = B’s money. 


AO o PR wd 


10. 


it 


. Then, z+y=18. 
And 22% y= 2ry=104. 

. Transposing, x=18--4 

. Putting zx into (2), 2y(18—y)=154. 

. Multiplying, : 36y—2y°?=154. 


. Transposing and dividing, y—18y=—T7 
. Completing the square, 


y’—18y+81=—77+81—4. 


. Evolving, y—9=2. 

. Transposing, < y=2+9=11. 
Putting the value of y into (1), z+11=18. 
Reducing, t==7 


Hence A had $7, and B $11. 


Ex. (2.) Let z = the larger number, and y = the less. 


1, Then, z—y=5. 
2: Ande. r+y=193. 
3. Involving (1), v2—2ayt+y’?=2. 
4. Subtracting (3) from (2), 2xy=168. 
5. Dividing, — ty=84. 
6. Transposing (1), z=0+y 
7. Putting the value of x into (5), y(5+y)=84. 
8. Multiplying, S5y+y—84. 
9. Completing the square, pf poy pas 
: O19 
10. Evolving, ————. 
ing yt5=F5 
; 19 5 14 
ated ‘ Se ee 
ransposing =F 55 
12. Putting the value of y into (1), x—T=5. 
13. Transposing, z=5-+7=12. 


Hence 12 = the larger, and 7 = the smaller number. 
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Ex. (3.) As 1¢ requires 200 rods of fence to enclose both fields, 


it is evident that the length of one side of each will be ar =50 
rods. Let 2 = side of A’s, and y = side of B’s field. 
1. Therefore, xe+y=50. 
2. And v+y?=1300. 
3. Transposing (1), zr=))—y. 
4. Involving (1), — (e@+yP~H2?4 2ry+y'=2500. 
5. Subtracting (2) from (4), 2xy= 1200. 
6. Dividing, xy=600. 
7. Substituting for z its value in the (3), y(50—y)=600. 
8. Multiplying, 0y—y’=600. 
9. Transposing, y’—d0y=— 600. 
10. Completing the square, 
°—_ 50y+625=— 6004-625—25. 
11. Evolving, y—25=5. 
12. Transposing, y=5+25=30 rods, 
13. Substituting, z=50—30—=20 rods. 
14. 8030900; 900 2.25—$20.25, B’s. 
15. 20x20—400; 400 2.25—$9, A’s. - 


Ex. (4.) Let 2 = the side of the smaller room, and z-+-1 the 
side of the larger. 


1. Then, etoztT 85. 
/ 2. And +2?+22+1=85. 
8. Reducing, ae a =42. 
y 169 
4. Completing the square, 2’+-z-+ j= 845= ae 
1 18 
5. Evolving, tos. 
; é 13. 1 
6. Transposing, aa side of the smaller room 
7. By question, 6+1=7 = side of the larger. 
8. A) : O36? ; 322 yards. 
9. “ 1.75 x 822= $56.70, price for the smaller room, 
sO, a 40: 6? :: 77: 444, yards. 
1] «1.75 X 4495==$77.174, price for the larger room. 
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Ex. (5.) Let 2 = the side of the ee pile, and 20—2 = 
the side of the smaller. 


. Then, by conditions, 420 —a = 2240) 
. Involving, 2+8000—12002+ 602?—2? = 2240 
. Reducing terms, 602?—12002+- 80002240 
. Transposing, 2?2—2)a—=— 96 
. Completing square, 22202-1002 —96-.100-—=4. 

. Evolving, z—1l0=2. 

. Transposing, r—=2+10=12, side of the larger 

. By conditions, 20—12=—8, side of the less. 


¢ 12?=1728. 

« 8'=512. 

gs 1728--128=133 cords. 

< 512+128=4 cords. 

“ $6.25 x 184 —$84.374, value of the larger pile 
“6 $6.25 X 4==$25, value of the less. 


* Ex. (6.) Let z = the length of the larger building, and y = 


48 
the length of the less; and —-=12, the difference of their lengths 


cant nanork whd 


Se et 
a= 


4 
. Then, by second condition, 2 +y=2120. 
. By first condition, z—y=12. 
. Involving (2), 2 —2Qaey+y?=144. 
. Subtracting (3) from (1), 2cy=1976. 
. Dividing, cy=988. 
. Transposing (2), z=12+-y. 
. Putting the value of the z into the (5), y(12+y)—988. 
. Multiplying, 0 aha 


. Completing the square, &c., 


y+ 12y-+-36-=988-+36—1024, 


. Evolving, y+6=32. 
. Transposing, y=32—6=26, length of the less’ 
x= 12-+4-26=38, length of the larger. 


Ex. (7.) Let x = the number of hours each was on the road 
before they met. 


1. 


Then, z+9=A’s whole time. 


2. And z+16=B’s whole time. 


oto oOo 


9. 
10. 
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. Then, z-+9:2::1: —_ = distance A goes before 


x+9 
they meet. 
We : 
py And g-E 16% e ::_1.: E16 = distance B goes. 
“s x ; 

. Hence OTE I6 = 1, whole distance. 

. Clearing fractions, 2-7 162-2 ra’ 252-+ 144. 
. Therefore, z’=144, 

. Evolving, z=12. 

By the question, 2+9=12+9=—21 hrs., A’s time. 


eee & z+16=12+416=28 hrs., B’s time. 


Hence A performs his journey in 21 hours, and B in 28 hours. 


Ex. 


(8.) Let z = the larger part. 


And 60—z = the smaller. 


Aon fk wD 


. Then, zXx60—a : 2—B0—2 3:2: 8. 

. Mult. extremes, &c., 1802—32?=—7200+-240z. 

. Reducing terms, &c., 2? 20z=2400. 

. Completing square, z?-++20+100—=2400-+100=2500. 
.. Evolving, z+10=50. 

. Transposing, z=50—10—40, the larger. 

{fe 


‘“ 60—40—20, the less. 


Hence 40 = the larger part, and 20 = the smaller. 


Ex. (9.) Let 2 = the larger, and y = the less number. 


1. Then, by first condition, gyeatl. 
2. And ah 
z 
2 2 
8, By 24 condition, #_(4) Coan O32 
929 5929 
4. Involving, &e., 2 Se as =( 2 5 
# d 
5. Multiplying, 2a*—11858=92'—13862?-+-53361. 
6. Reducing terms, z'—1982?=— 9317. 
7 


; praplcting the square, 


z*—1982?+9801—— 9317+ 9801=484. 
12 
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8. Evolving, z?—99—29. 
9. Transposing, z?=224-99=—121. 
10. Evolving, z—11, larger number. 
11. Substituting, d ya=t, less number. 

Hence the larger number = 11, and the smaller = 7. 

Ex. (10.) 1. First condition, ty? = 225 
2. Second condition, Eabac T H OM dee: I 
3. Multiplying extremes, &c., 16797. 

* 9 2 
4, Dividing, wat 
5. Substituting for 2? in (1) its value in (4), pp 2, 
6. Adding terms, 2 05, 

16 
7. Evolving, oY 15, 
8. Dividing, y=12, 
9. Involving, y’=144, 
10. Value of z? in (1), , v’?—=225—144—81. 


Hence the less lot contained 81 square rods, and the larger 
144 square rods. 


Ex. (11.) Let z = the greater, and y = the less. : 
1. By the question, xy=48. 
2. And PP y (aSyr ee Be 2 1 
3. Expanding, 2°—y : 2°—382°y+32y’—y :: 87: 1 
4, By Prop. IX.,* 82°y—32y? : (x—y)® :: 86 :°1 
5. Dividing into factors, 32y(x—y) : (c—y)®? :: 86: 1 
§. Divide by z—y, dry : (x—y)? :: 86: 1 
7. zy=48 (1), therefore, 144 : (x—y)? :: 86:1 
8. Multiplying extremes, &e., 36(¢—y)’=144 
9. Dividing by 36, (ex—y)Y—=4. 
10. Evolution, z—y=2. 
11. Involving (10), —2ry+y7=4. 
12. Multiplying (1) by 4, 4zy=192 
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13. Adding (12) to (11), © v’+22y+y’?=196. 
14. Evolving (13), zty=l14. 
16. Evolving (11), zZ—y=2. 
16. Sum of (14) and (15), de ml A 
17. Dividing, ie tep 
18. Value of y in (14), y=14—8=6. 


Hence the greater number is 8, and the less 6. 


Nore. — This question might have been solved if z+y = the 
greater, and z—y = the less. 


Ex. (12.) Let 2 = the greater, and y = the less. 


1. Then, by first condition, zy=196. 

2. Second condition, iat 

8. Multiplying, ry. 

4, Substituting for z its value in (3), 4yxy=196. 

5. Multiplying, 4y’=196. 

6. Dividing, 2—A9. 

7. Evolving, y=T, the less. 

8. Multiplying, 4x 7=28, the greater, 


Hence the greater number is 28, arid the less 7. 
Ex. (13.) Let z = the time in which aoe all can do the 
work ; then, in one hour, A will do = Sot it, Re Te and C 0 of it. 


6 15 
Shee Chee 
1. Therefore, 6tistip=! hour. 
» 2. Adding, zal. 
3. Multiplying, z=8 hours. 


A, B and (, will therefore do the work in 3 hours. 


Ex. (14.) Let z = the number of oxen. 


PL hen, =u = the price of one ox. 


2. And. 78 ere 8240-459. 
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. Clearing of fractions, &c., 


8224-2162 —720= 2992. 


. Transposing, 82°—8327==720. 
. Dividing, 90, 
. Completing the square, 
832° 6889 6889 29929 
Ui ee Sa oes BAe a alee 
*— et 356 Ot 56 — 256 
aes 83 173 
Evolving, t—Te=46° 
2 173 , 83 256 
Transposing, t= Te +7g= 76 =!6 oxen. 


16 


Hence the grazier bought 16 oxen. 


Ex. (15.) Let 2 = the side of the less, and y = the side of 
the greater. 


i 


2 
3 
4. 
5 
6 


con 


Lt 


12 


Then, by first condition, z+y=4l. 


. Second condition, a xf +9 X= 205 X 204100. 


. Multiplying, &e., “’y+y'x=16400. 
Dividing (8) by (1), zy=400. 
one 400 
. Dividing by y, i. 
ig, 
. Substituting for z in (1) its value in (5), 
. Multiplying by y, 400+7?—41y. 
. Transposing, y—4ly=—400. 
. Completing the square, 
1681 1681 81 
y—4slyt— 0+—- =F 
: 41 .9 
. Evolving, Fes ES, 
volving I—z=5 
5 . 9 41 ts 
Transposing, yaa tay =25, side of the larger 


. Substituting, 41—25—16, side of the less, 
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Ex. (16.) Let x = the larger part, and 145—a = the 


smaller. 


Ex 


1. Then, by conditions, 4/ t+a/145—2=17. 


2. Involving, +2,/1452—22-+ 145-2 = 289, 
3. Collecting terms, 2r/ 145z2—2?= 144. 
4, Dividing, A 1462—2?=72. 
5. Involving, 1452z2—27°=5184. 
6. Transposing, 2’—1452z— — 5184. 
7. Completing square, ; ep a 
Mase 289 
8. 3 : ‘“ == ae see et 
a’—1452+4 7 ree 
: 145 17 
9. Evolving, 1 seas 
volving I—— 5 
10. Transposing, rts <8, larger. - 
11. 6 eee smaller. 


Hence the larger number is 81, and the smaller 64. 


. (17.) Let z = the sum paid for the ox. 


1. Then, by conditions, e+(2x 755) =56. 


2. Clearing of fractions, &c., z’-+-100z=5600. 

3. Completing square, z’-+-100z-+ 2500 =5600 + 2500=8100 
4, Evolving, z+50=90. 

5. Transposing, z=90—50=40. 

Hence the sum paid was $40. 


x. (18.) Let 2 = the larger part, and 14—z = the smaller 

1. Then, by conditions, 2+ (14—2)P=728. 

2. Expanding, 2°-++2744—5882+-422°—2v?=728. 

3. Reducing terms, - 422° —5882 = —2016. 

4, Dividing, : 2’—l4e=—48. 

5. Completing the square, 2z?—14x+449——48+449—1. 
6. Evolving, z—T=1. 

7. Transposing, 2=1+7=8, the larger. 
8. 6“ 14—8—6, the smaller. 


Hence the numbers are 8 and 6. 
19% 
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Ex. (19.) Let z = the breadth, and 22 = the length of the 


field. 


SanmP why 


. Then, by conditions, 2X 2r=r +4X 2z+4—496. 
. Transposing, &c., 227-496 = 2274-12216. 

. Reducing terms, 127—480. 

. Dividing, z=A40. 

. Multiplying, 22=80. 


Mie 40-+-4x 80-+4=3696. 


. Dividing, 3696-+-160=23 acres, 16 poles. 


Ex. (20.) Let 2 and y = the numbers. 


— 


om cw bd 


co On oO 


11. 


12. 


13. 
14. 
15. 


16. 


. Dividing, y' 
10. 


. Then, by first condition, 


zyt2+y’=109. 


. By 2d condition, 2z?—y’?=24. 

. Transposing, v= 24+-y'*, 

. Evolving, w=v/ 24-+y’. 

. Substituting for z in the (1) its value in (3) and (4), 


yr 24+ 24+ yy =109. 


. Transposing, ya/24-+y’=85—2y’. 
. Involving (6), 24y’-++-y'=7225—340y’+4-4y4. 
. Transposing, 8y*—364y?’—=—7225. 


B64y? 7225 


CHa Te ape 
Completing the square, 
pes 1382496 7225 = :182496 45796 


3 36 3 36 86 

Evolving, pate 

} 214 364 150 
Ub 2 —_— — 

ransposing, yok ra G G 25 
6“ y=. 
Involving, &e., y=25 : 2442549, 
Putting the value of ¥? into (3), : 
v= 244 25—49, 

Evolving, z=v/ 49=7. 


Hence the numbers are 5 and 7. . 
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Ex. (21.) Let 2 = the number. 


Then, by the conditions, V“2+40=c—16. 


141 


1089 225 


en 


Involving, z+40—=2?—32e-+ 256. 
Transposing, 2’—33z2=—216. 
1089 

Completing the square, 2?—332+- a Oa 

. 33 15 
Evolving, ee 

volving te 

Transposing, rae. 


Hence the number is 24. 


Ex. (22.) Let x = A’s age, and y = B’s age. 
. By first condition, xy=750. 
. By 2d condition, z—2xy+7=851. 
. Multiplying, zy+7z—2y—14=851. 
. Subtract. (1) from (3), 7z—2y—=115. 


. Dividing (1) by y, - pacha 


ao oOo FPwbhd 


; y 
. Putting the value of z in (5) into (4), 
“y= 116, 
7. Clearing fractions, 5250—2y’=115y. 


8. Transp. and dividing, y°-+-—— a = 2625. 
9. Completing the square, 


1ll5y _ 18225 ee __ 55225 


ppt 2605 4- 


115 . 235 
10. Evolving, y+ Tey 


235 115 120 
Te Transp., Y=, 4 Soe Bae ma 


12. Dividing, 750-+-380=25. 
Hence A’s age is 25 years, and B’s 30 years. 


garden. 


M16 


Ex. (23.) Letz = the length, and y = the breadth, of the 
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1. First condition, zy=15000., 
2. Second condition, z+14x%y+14=18696. 
3. Multiplying, zy+142-+-14y+196=18696. 
4, Subtracting (1) from (3), 142-+-14y+196=3696. 
5. Transposing, ° 14z-+-14y=3500. 
6. Value of z in (1), rs 
7. Putting value of z into (5), + My = 8500. 
8. Clearing of fractions, 210000-+-14y?—=3500y. 
9. Dividing by 14, 15000+-7’?=250y. 
10. Transposing, y’—250y=—15000. 


11. Completing the square, 
y’ —250y+ 15625=—15000-+ 15625 —625., 


12. Evolving, y—125=25. 
13. Transposing, y=25+4125=150 yards 
14. Dividing, 15000150100 yards. 


Hence the length is 150, and the breadth 100 yards. 


Ex. (24.) Let x = the number of acres. 


Then, — = the price per acre. 
Therefore, by cond., pO OO 
z+10 way 


Clearing of fractions, 5600z7—56002+-56000—10z?—100z. 
Transposing and cancelling, 
10z?+-100z=56000.- 
Dividing, x’?+10x=5600. 
Completing the square, 
x’+10z+-25=5600+25—=5625. 
Evolving, z+5=75. 
Transposing, 2=75—5=70 acres. 
Hence the farm consisted of 70 acres, 


Ex. (25.) Let z = the breadth of the field, and 4z = the ~ 
length. 
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Then, by cond., zxX42—4z? = the contents in rods. 


And Eee = the contents in acres 
160 : 
Therefore ae Xz=— sue the cost of the field. 
: 160 160’ 
Distance round the field, 4z--z x 2—=10z. 
And, by“conditions, Wz x4—= 400. 
Therefore, 6400z—42°. 
Dividing by z, 6400=42? 
Dividing by 4, 1600=2?, 
Transposing and evolving, z=40. 
Multiplying, 47==160. 
Cs 160406400 square rods. 
Dividing, 6400+160—40 acres. 
Multiplying, 40x 40=$1600. 


Hence, the length 160, and the breadth 40 rods. The price, 
$1600. 


Ex. (26.) Let z = the miles B travelled per hour, and 
z+} = the miles A travelled per hour. 


ie 39 = 389 
By conditions, rages 
: ; 39 x 
Clearing of fractions, 3924-7 — 39a 2-+ 7 
O 
Reducing terms, Tete 
‘ __ 625 
Completing the square, 2° ae a : oat S4—= GE 
i) 
Evolving, 2+5= s 
is 25 1 24 
Transposing, . 2B LK, miles. . 
1 
Substituting, 8g 3t miles. 


Hence A travelled 3} miles per hour, and B 3 miles. 
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Ex. (27.) Let 2 = the larger number, and y = the less. 


1. By conditions, (z—y)y=42. 
2. Multiplying, zy—y =42. 
421-9? 
3. Transposing and dividing, ee 
1764+ 847’ 
4, Involving (3), 2 ee pei 


y 
5. By conditions, EWES eet ==133,* 
6. Substituting for z its value in (4), 


2 4 
paces HMR Sl | 


7. Clearing of fractions, 


1764+-84y?+ y§—y3=133y". 


8. Transposing, 497’—1764. 
9. Dividing by 49, y’=36. 
10. Evolving, y=6. 
11. Value of z in (8), ral Bg 


Hence the larger number 13, and the less 6. 


Ex. (28.) 


And, by conditions, poee 


SC 


“1 co 


Bx. (29.) 


. By conditions, 


Let x = the number of persons. 


= each man’s share. 


e300 TT 


. Clearing fract., 6300z—6300z—12600-+ 2002?—4002. 
. Cane. &e., 20022—4007= 12600. 

. Dividing, 2’?—22=63. 

. Completing the square, 


v—22+1—684 164, 


. Evolving, z—1=—8. 
. Transposing, z=8-++1=—9 persons. 


Let x = the number of hills in breadth, z+-7) 


=: the number in length. 
1. By conditions, 2X e+T9=2?-+-752= 6250. 
2. Completing the square, 


5620 gong 4 5029 _ 30635, 


ee z 
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3. Evolving, ope ae 

‘ 175 
4, Transposing, rat PPT 50 hills in breadth. 
5. Substituting, 50+75=125 hills in length. 


Hx. (30.) Let 2 = the price of a duck, and y = the price 
of a turkey. 


1. By first condition, 102+12y=22.50. 
5 


. By second condition, eee 
co 


. Clearing of fractions, 6y—5z—4zy. 
. Mult. (8) by 2, —10x+12y=8zy. 
. Subtracting (4) from (1), 20z=22.50—8z2y. 
. Transposing (1), po, 


7. Putting x into (5), 45.00 —24y—= 29.50 — Soe 
8. Mult. by10,  450.00— 240 y= 225. 00—180.00y+-96y". 
9. Reducing terms, 96y241- 60y—=225. 


5 
10. Dividing by 96, pte S 


oO OP & bd 


11. Completing the ees 
25 75, 25 625 


2 
an 3 tae 32° 256 256 


12. Evolving, vtie=a3 
13. Transposing, =? =a) 25 
14, Putting the value of y into (2), 
Ore Oi tens 4 
Cr sas 
15. Clearing of fractions, 7.50—5z=5z. 
16. Transposing, 102=7.50. 
17. Dividing, z=.75 cents. 


Hence a duck costs 75 cents, and a turkey $1.25. 
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Ex. (31.) Let z = the number. 


_ 1. By conditions, Afr 24=x—18. 
2. Involving, r24—=2°—362+324. 
3. Reducing terms, z’°—372#=—300. 
4. Completing the square, 

1812p B00 169 

; By ae as) 

d. Evolving, t— =F" 

6. Transposing, rp, 


Ex. (32.) Let x and y = one side of each garden. 


1. By first condition, v+y'=208. 
2. By second condition, 4z-+-4y—=80. 
; 80—4y 

3. Value of z in the (2), t= =20—y. 

4, Putting the value of z into (1), (20—y)?+-y?—208. — 

5. Expanding the (4), 400—40y+-7?+-7’?=208. 

6. Transposing, Xc., a y— 20y= — 96. 

7. Completing the square, 

y’—20y+100=—96+100—4. 

8. Evolving, y—10=2. 

9. Transposing, y=2+10=12. 
10. Involving, y= 144. 
11. Subtracting, 208—144—64. 


Hence the larger garden contains 144 square rods, and the 
smaller 64. 


Ex. (83.) Let z = one of the sides of the larger garden, and 
y = the smaller. 


1. By first condition, v—y—80. 

2. By second condition, 4x+-4y—=80. 

8. Value of x in (2), ra 90-4, 
4. Involving (3), ~ 2 —=400—40y+-7?. 
5. Putting value of 2’ into (1), 400—40y+y’—7?=80. 


1 Ss 


10. 
ai: 
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. Reducing terms, _ 40y=3820. 

. Dividing, toe 

. Involving (7), y=64. 

. Putting the value of y into (1), x’°—64—80. 
Transposing, w’=144, 
Adding, 144+ 64=—208. 


Hence the gardens contain 208 square rods. 


Ex. (34.) Let z+4 = the side of the larger garden, and z 
~= the side of the smaller. 


1. By conditions, (2+-4)?+-2?=208. 
2. Expanding, x’+82+16+-27°—=208. 
3. Reducing terms, x’+42—96. » 
4, Completing the square, 2z?+47+4—96+4—100. 
5. Evolving, z+2=10. 
6. Transposing, z=10—2=8. 
7. By conditions, é 8+4—12, 

. 8. Involving, 12?4-8’=144-+ 64—208. 
9. Transposing, 144—64—80. 


Hence the larger garden exceeds the smaller by 80 square rods. 


Ex. (35.) Let x = a side of the smaller block, and y = a side 
of the larger. 


10. 
LE: 
12. 


. By first condition, rty=20. 

. By second condition, 2 +-y?=2240. 

. Value of z in (1), r= 20—y. 
. Involving (8), £=8000—1200y+ 60y’?—7/’. 

. Value of (2),  8000—1200y+-60y’—y?+- 7? == 2240. 

. Reducing terms, 60y’—1200y=—5760. 
. Dividing, y—20y=— 96. 


. Completing the square, 


y?—20y+100——96-++100=4. 


. Evolving, y—10=2. 
Transposing, y=2-+10=12. 
Substituting, F z==20—12=8. 


6 1212 x6—=864 ; 8x8K6=384. 


Hence the surface of the larger is 864 inches, and the smaller 
384 inches. 13 
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Ex. (86.) Let 2 = the price of the cloth. 


POD 


z 
iti ——= 715. 
. By conditions, t+2XF 00 7é 
. Clearing of fractions, 1002-2? = 7500. 
. Transposing, — 2?+1002=T500. 


. Completing the square, 


x’+100z-+ 2500=7500-+-2500— 10000 


. Evolving, x+50=100. 
. Transposing, z=100—50=50. 


Hence the price of the cloth was $50. 


Kx. (37.) Let z = the larger number, and z—12 = the less 


Js 


Om WwW b 


6. 


By conditions, 2¢—12 * c= 22°—127—560. 
. Dividing, &c., z’—6rz—= 280. 
» Completing the square, 2?—6z-+-9—280+9—289, 
. Evolving, x—3=17. 
. Transposing, x=17-+3=20. 

Substituting, 20—12—8. 


Hence the larger number is 20, and the less 8. 


Ex. (38.) Let 2 = twice the width of the frame. 


OOP wD eR 


. By conditions, 36+2 12+ 2=36X 12-+-448. 

. Multiplying, &e., 432+-48¢+-27?=880. 

. Reducing, x’ +48a=—=448, 

. Completing square, z?-+-482+576—4484576—=1024 

. Evolving, z-+24=—382. 

. Transposing, x= 32—24=8 inches, 
. Dividing, 8+-2—4 inches 


Hence the width of the frame is 4 inches. 


Ex. (89.) Let the parts be z and 100—z. 


of, Ww DH 


. By conditions, Na+ 100—z=14. 

. Involving 2+2r/1002—2?+ 100—a7—=196. 
. Reducing, ‘ 2r/ 100z—2°—96. 

. Dividing by 2, A/ 1002—2? = 48. 

. Involving, 100z—2?—= 2304. 
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6. Transposing, 2 —100a—=— 2304, 
7. Completing the square, “a 
x’ —100z+-2500——2304+4-2500—196. 
8. Evolving, _ 2—50=14. 
9. Transposing, . z=14+50=64. 
10. Substituting, 100—64=36. 


Hence the parts are 64 and 36. 


_ Ex. (40.) Let z = the width of the gravel-walk. 
And 62—1 = one side of the court. 


Then 7z—1 « 4z—=282?—42 — contents of the walk. 


And 6z—1xX4=—247—4 = perimeter of the court. 
Therefore, 282°—42—247-+ 336. 


1. By conditions, 282° —2872—=336. 
2. Dividing, Y—xz=12. 

8. Completing the square, v—z+1—12+1—12.25. 
4, Evolving, z—4=3}. 

5. Transposing, g=33+11—4, 

6. Substituting, 6z—1=24—1=23. 

7. Involving, 23°—529. 


Hence the area of the court is 529 square yards, and the width 
of the walk is 4 yards. 


Ex. (41.) Let 22 — the number of bushels of barley. 
Then z = the number of shillings paid for a bushel of wheat. 
And 54z = the price paid for all the wheat. 
And z—4 = the number of shillings paid for a bushel of 
barley. 
Then z—42u—=22°—8x = the price of all the barley. 
Therefore, 2x°—82-+-542—10(54-+-22)-+-576. 


1. Transposing, 22?+ 26c2—1116, 
2. Dividing, xv’+132=558. 

, , 169 2401 
3. Comp. square, 2182-558} 


., 13 49 
4. Evolving, tt+o=s- 
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5. Transposing, t=>5— 718. 
6. Multiplying, 2z==36 bushels of barley. 
7. Substituting, z—4=18—4—14 shillings. 


Hence there were 36 bushels of barley, at 14 shillings per 
bushel. 


Ex. (42.) Let x = the side of the box, and 1653x144x8 
=71496, solid contents of the plank. 5 


1. Then, x—(z—6)?=71496. 
2. Expanding, ao —(23— 182?4-108z—216)=71496. 
8. Reducing terms, x’? —6r=3960. 
4, Completing the square, z?—6z-+9—3960+9=3969. 
5. Evolving, z—3—638. 
6.. Transposing, x63 +3=66. 
7. Subtracting, 66—6—60 inches=5 feet. 
8. Involving, 5°==125 cubic feet. 


Ex. (48.) Let 2 = the inside diameter, and ae 1 = the 
whole diameter. 

1. By conditions, (z+.1P%—#=1. 

2. Expanding, 2°+.32°+ .03z2-+-.001—2?=1. 

3. Cancelling, &., .382?+-.032—=1—.001=.999. 

4, Dividing by .3, x +.1¢4=3.33. 

5. Completing the square, 

x’+.12-+-.0025=3.33+-.0025=3.3325. 


6. Evolving, e+.05=1.825+. 
7. Transposing, %=1.825—.05=1.775-+ inches, 
8. Adding, - 1.775-+-+.1=1.875-+ inches, 


Hence the inside diameter is 1.775-++ inches, and the whole 
diameter is 1.875-+- inches. 


Ex. (44.) Let x = the length of one box, and 20—a = the 
other. 
1. Conditions, (20—z)?+-2? = 2240, 
2. Expanding, 8000—1200z+ 602?— 2° + 2° ==2240. 
3. Transposing and reducing, xv’ —20z=— 96. 
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4, Comp.thesquare, 2?—20z+-100—=—96+100—4. 

5. Evolving, z—10=—2. 

6. Transposing, z=2+10=12. 

7. Subtracting, 20—12=—8. 

8. Involving, 12°—=1728; 8==512. 
9. Subtracting, 1728—512—1216. 


Hence the difference of the contents is 1216 cubic inches, 


| Ex. (45.) Let z = the side of one lot, and y = the side ot 


the other. 
1. First condition, v’+y=6100. 
2. Second condition, x’—y’=1100. 
3. Subtracting (2) from (1), 2y’—=5000. 
4. Dividing, y’=2500. 
5. Evolving, y=50. 
6. Subtracting, 6100—2500—3600. 
7. Evolving, A/3600=60. 


Hence the side of one lot is 60 feet, and the side of the 
other 50. 


Ex. (46.) Let z = A’s acres. 
200—z = B’s acres. 
y+.75 = A paid per acre. 

y = B paid per acre. 


1. By first condition, zXy-+.75=200. 

2. By second condition, 200 —2 x y=200. 

3. Reducing (1), zy+.75x=200. 

4. Reducing (2), 200y—azy= 200. 
200—.75 

5. Value of y in (3), y=. 

6. Substituting for y in the (4) for its value in (5), 


DN eta all ed BY 
we x 
7. Clearing of fractions, 
: (40,000—150s)—(2002—.752*) = 2002. 
- 8, Reducing terms, £752? —5502—= — 40,000. 
tR* 
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22002 
3 


9. Dividing by .75, 2’?— 


10. Completing the square, 


; 000 730006 
1222002 , 1210000 555594 a! 0 


3 ey) 
1100 854.4 
11. Evolving, aoe Eas 


—=— 533334. 


12. Transposing, 
854.4 1100 


gt dae eee 866-4, A’s acres. 
18. Subtracting, 200—81.866-++ =118.133-+, B’s acres. 
14, Reducing terms, 
pe es ee $1.693-+, B paid peracre. 
15. Reducing terms, 
y+.75=1.693+-.75=$2.443, A paid per acre. 
Hence A had 81.866-+- acres, at $2.443+- per acre; B had 
118.183+ acres, at $1.693-++ per acre. 


Ex. (47.) £4 10s.=1080d. je 3s. 9d.=45d. 


Let 2 = the time in which B can do the work. 
452 


Then, 9:2 2: 49 : 9 ——=—5z, the sum which CO must receive 


from A in part payment for his labor. Then, 45+5x = the 
money received by C for his 2 days’ labor. 

Now, it is evident that the sum received by C must bear the 
same proportion to the sum received for the whole work as the 
part of the work which -he performs bears to the whole work. 


os 45450 _c+9 
Therefore, 1080 : 45-52 : : 1 work : 080 = 916? and 
a denotes the part of the work performed by C. 
9 432 
Th hs ; 24 : = 
erefore, FIG work : 1 work :: 2 days rae days = the 


time in which C could do the whole work. 
Now, since by the question and operation we see that A per- 
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° 5 . 
torms — of the work, B Ee of it, and OC vias of it, it is evident 
— ‘ x 216 
z+9 
t "Sel EA) ERLE Fo 
hat at an 716 = 1 work. 
or 5, 2+9 5 4 
And, by t aon, = eee, 
nd, by transposition ae D16 al 9=5 
Clearing fractions, 1080-++-2?+-9z—96z. 
Transposing, z?—87xz=— 1080. 
Comp. the square, 812} 1080-4 
: 87 57 
4 1 t —_——__—— —, 
Evolution, t—> + 5 
Transposing, ew ne days, or 72 days. 
432 432 
PaO ate days. 


Nor. — The last value of z is excluded, from the nature of 
the question. We therefore find that B would reap the field in 
15 days, and C in 18 days. 


CUBIC AND HIGHER EQUATIONS. 


Arr. 228, (p. 201.) 


Ex. (8.) Find the value of z in the equation 2°+10z?+-da 


= 260. 
Let z = 4 and '5. 


First Supposition. Second Supposition. 
64 2 125 
160 - 10z? 250 
20 52 25 
244 Sums. 400 
260 260 


—16 Errors. +140 
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Sum of the errors, 16+140—156. 
ING} JUG Th 9.9) IH 8 alls 

4+ .1=4.1 nearly. 

Again, let z = 4,1 and 4.2. 


First Supposition. ~ Second Supposition. 
68.921 ie 74.088 
168.1 102? 176.4 
20.5 5a 21. 
257.521 Sums. 271.488 
260. : 260. 
—2.479 Errors. +11.488 


Sum of the errors, 2.479-+ 11.488=13.967. 
As 13,967: Iv: : 2479 301i. 
Hence z=4.1+.017=4.117-+4 nearly. 


Ex. (4.) Find the value of z in the equation 2°—2z—50. 
Let z = 8.8 and 3.9. 


First Supposition. Second Supposition. 
54.872 a 59.319 
—T7.6 —2z —7.8 
47.272 Sums. 51.519 
50 50 
—2.728 Errors. 1.519 


Sum of the errors, 2.7284 1.519=4.247. 
As 4.247 : 1 :: 2.728 : 064+. 
Hence 3.8-+-.064=3.864-+ nearly. 


Ex. (5.) Find the value of z in the equation 2*—3z?—75z=— 
10000. 


Let z = 10 and 11. 


First Supposition. Second Supposition. 
10000 x 14641 
—300 — 327? —363 
—750 — =a —825 
8950 Sums. 13453 
10000 10000 
—1050 Errors. +3453 
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Sum of the errors, 1050+3453=4508. 
As 4503 : 1 :: 1050: .2+. 
Hence z=10+.2=10.2+ nearly. ne 


Ex. (6.) Find the value of x in the equation 2°4-2244 323+ 
47?+ 52754321. 
Let z=8.4 and 8.5. 


First Supposition. Second Supposition. 
41821.19424 = 2 = 44870.53125 
9957.4272. = 224 = 10440.1250 
W778112 = B25 = 1842875 
282.24 = A T= 289.00 
538880.97344 Sums. 56984.53125 

54321 54321 
—440.02656 Errors. +2663.53125 


Sum of the errors, 440.02656 + 2663.53125—3103.557781. 
As 3103.557781 : .1 :: 440.02656 : .014. 
Hence 8.44 .014=8.414-+ nearly. 


Ex. (7.) Conditions, z’+4-62°=482. 
By trial we perceive that z lies between 5 and 7. We there- 
fore assume its value to be 5.9 and 6.1. 


First Supposition. Second Supposition. 
205.379 = ee = 226.981 
208.86 = 62) 2 = 223.26 
414.239 = Sums. = 450.241 
432 432 
17,761 = Errors. = +18241 


Sum of the errors, 17.761-+-18.241=36.002. 
Then, 36.002 : .2:: 17.761 : .1 nearly. 
§.9+.1=6. Ans. 

Proof, 6°+6x« 6’= 432. 


Ex. (8.) Conditions, 5z*—10z?=45. : 
We find by trial that the value of x is between 2 and 4, and 
we assume its values to be 2.9 and 3.1. 


156 KEY TO GREENLEAF’S ALGEBRA. 


First Supposition. Second Supposition. 
121.945 = 528 = 148.955 
—84.1 = —102? = —96.1 
45 45 
—7.155 = Errors. = +7.855 


Sum of the errors, 7.155-+-7.855=15.01. 
AONE a: hoo: nearly. 
2.9+.1=3. Ans. Z 

Proof, 5(3)?—10(3)?=45. 


Ex. (9.) Conditions, z*—10z?=375. 
We find by trial that the value of z is between 4.9 and 5.1. 


First Supposition. Second Supposition. 
576.4801 = a = 676.5201 
— 240.1 —— mn 8 = —260.1 
336.3801 = Sums. = 416.4201 
375 375 
— 38.6199 = = Errors. = +41.4201 


Sum of the errors, 38.6199-+41.4201—80.04. 
80.04 : .2 :: 38.6199 : .1 nearly. 
4,94+.1—5. Ans. 

Proof, (5)'—10(5)?=45. 


PROBLEMS FOR PROPORTION. (p. 217.) 


Ex. (4.) Let z = the larger number ; then eg = the smaller 


5 

82 
1. Therefore, z+4 : Bane aE cee 
2. Multiplying extremes, &c., a+ 20— = 448, 
3. Clearing of fractions, 25z-+100=182+4 240. 
4, Reducing terms, Tz—=140. © 
5. Dividing, x=20, the larger. 
6. Dividing, &e., ES the smaller 


Hence the larger number is 20, and the smaller 12. 
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Ex. (5.) Let 2 = the larger part, and 60—z = the smaller. 


1. Then, zx 60—2 : 2?—(60—z)? +: 2: 3. 

2. Mult. extremes,&c., 180z—32’=—7200+4240z. 

3. Reducing terms, Xc., x?+-20r—=2400. 

4. Completing square, z?+20x-+-100=2400+100=2500. - 
5. Evolving, z+10=50. 

6. Transposing, z=50—10=—40, the larger. 

7. Subtracting, 60—40=20, the smaller. 


Hence the larger number is 40, and the smaller 20. 


Ex. (6.) Let z = the side of the larger lot, and y = the 
side of the less. 


1. Then, by first condition, 2+ y= 208. 

2. Transposing, 2? = 208—y?. 

3. By second condition, 208—y? : yi: 9: 4. 
4. Multiplying extremes, &e., 832—4y’=9y’. 

5. Transposing, 13y’=832. 

6. Dividing, y’= 64, smaller. 
7. Putting the value of x2 into (1), 2+ 64—208. 

8. Reducing, v’=208—64=144, larger. 
9, Subtracting, 144—64=80 sq. rods. 


Hence the larger has 80 square rods more than the smaller. 


Hx.-(7.) Let 2 = the larger of the two numbers, and y = 
the smaller. 


1. Then, by first condition, xy=12., 
2. And, by second condition, z*—z? : oat 113.34. 
3. Expanding, 2—y? : 2®—82°y+82y?— ee : 4, 
4, By Prop. IX., Ba°y—B82y" : aie : 4, 
5. Dividing by z—y, Bcy > (x—y)? :: : : 4, 
6. Value of three times zy in (1), 36 : (x—y? : : 4, 
7. Multiplying extremes, &c., 144—9(2—y)’. 
8. Dividing, _ 16=(z—y)?. 
9. Evolving and transposing, z—y=4. 

10. First condition, eyez, 

11. Transposing (9), z= 4+ y. 

12, Putting the value of z in (11) into (10), 


y(4+y)=12. 
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13. 
14. 
15. 
16. 
Li. 
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Multiplying, ‘ y+4y=12. 
Completing the square, y+4y+4=1244=16 
Evolving, y+2—4. 
Transposing, y=4—2=2. 
Putting the value of y into (11), g=4+2=6. 


Hence the numbers are 2 and 6. 


Ex. (8.) Let z = the larger part, and 100—z = the smaller. 


1. 


2. 
3. 
4, 
5. 
6. 


if 
8. 


Then, by conditions, 
6xX2X100—az : 224 100—2 :: 24:17 
Expanding, &., 
600z—62? : 2?-+10000—200z-+2? +: 24: 17 
Multiplying extremes, &c., 
10200z—102a?—=242?-+ 240000—4800z-+ 242* 
Reducing terms, &c., 
x2’—100z—=—1600. 
Completing the square, 
x’—100z+-2500=— 1600+ 2500=900. 


Evolving, z—bd0=80. 
Transposing, 2=30+50=80. 
Subtracting, 100—80—20. 


Hence the two parts are 80 and 20. 


Ex. (9.) Let z = the larger number, and y = the smaller. 


1. 


Then, by first condition, zy=85, and y=~. 


2 


2 
2. And, by 2nd condition, 2°—(—)) 3 (2-2 3p Onl 


oo 


IOn 


. Mult. extremes, &e., = x? — 2 =62’—420+ 


x 


. Expanding second term, 
225 1225 
seer Rar h | Prbreecest 
: zi 0+ 2 Osa4. 
, 1225 7350 


. Clearing of fractions, 2*—1225—6x'—4202?4-7350. 
. Reducing terms, o'§—842?—— 1715. 
. Completing the square, 


a*—840-+1764——1715+1764=49, 


8. 
9. 


10. 
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Evolving, xv’—42—7, 
Transposing, v?=7-+-42—49, 
Evolving, &c., z=7; — : 


Hence the two numbers are 7 and 5. 


Kx. (10.) Let z = the larger, and y = the smaller. 


COM aoe w Pe 


Ne) 


. Then, by first condition, 2:y:: 4: 18:: 64:1, 

. Multiplying extremes, r= 64y. 
By the second condition, A zy=82. 
Therefore, , A 64y’=382. 

. Involving, 64y°= (382)?—1024. 

. Dividing, pale. 

. Evolving, y=4, 

. By first condition, r= 64y. 

. Therefore, z=64>4=256. 


Hence the numbers are 256 and 4. 


Ex. (11.) Let z = the larger number, and 20—z = the 


smaller. 


1. 
2 
3 
4, 
5 


6. 
(e 
8. 


z 20 —z 
Then, =e 
. Clearing of fractions, z? : 400—40z-++-2? :: 9: 4. 
. Reducing, &ec., 52?—3602—=— 3600. 
Dividing, v’—72t=—720. 
. Completing the square, 


z’—72z2+1296=—720+41296=576. 


Evolving, z—386=+24. 
Transposing, %=+24+4 36=12, the larger. 
Subtracting, 20—12—8, the smaller. 


Notr. — By the conditions of the question we must consider 
+24 only —24. 


Ex. (12.) Let = the first term, y = the second and third, 
and 9z = the fourth term. 
1. Then, © Bisel she yee Oa. 
2. By Prop. L, y=9z", 


14 


160 


COM OD OP oo 
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. Evolving, yon, 

. The terms, z+32+97—=26. 
And 138226, 

. Dividing, L==2, 

. By substitution, : y=3 X20, 

. By conditions, 97=9 kK 2=18. 


Hence the three terms are 2, 6 and 18. 


ARITHMETICAL PROGRESSION. 
Art. 263, (p. 223.) 


Ex. (13.) L=a-+(n—1)d=8-+(10—1)5=53. Ans. 
IT—a _ 1825—500 

Rx. (14.) ae aes 

Ex. (15.) L=a+(n—1)—d=12+ (10—1)—3=—15 


Arr. 268, (p. 226.) 
_28—2an _(2X285)— (2X5 x15) 


Bee CTC 

“ty “a 

ay atte AMT 
Prosumms. (p. 226:) 

(0) *ESad mye ees, 


(2) L=a-+-(n—1)d=84(5—1)44=20}. 
. 8) Teepe Seis See 
(4) La+(n—1d=7+(5—1)23=17. 
. (6) L=a+(n—1)d=$+(10—1)4= 728. 
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Ex. (6.)  L.=a+(n—1)d=0+(20—)13= 283. 

Ex. (7.) L=a+(n—1)—d=10+(4—1).—2=4. 

Ex. (8.) =—a+(n—1)—d=— 8 4+-(10—1) —8=— 35. 

Ex. (9.)  L.=a+(n—1)—d=85+ (10—1)—7=22. 

Ex. (10.) 2=a+(n—1)d=31+ (5—1)2}==12}. 
ce nee 


Ex. (11.) L=a+(n—1)—d=23-+-(10—1).— j=}. 
as (=F) (H2)omtay. 


%) 


Ex. (12.) n=(— 


)\=(L—a=(n—1)d) L=a+(n—1)d 


+1) = (n=l —a+d)=(L—amdn— 


Ex. (13.) s=(* n= ~F)s0= 2500, sum of terms, 


Ox. (14.) L=a+(n—1)d=43-+4 (8—1)33—=29, last term. 
Sa (=F) Ss =! 8184, sum of series. 


Een 


€x.-(15.) L=a--(n—1) “(=e 1) —4—— 13, last t’m. 


s= (4 asd nave 5 )b=—18, sum of series. 
L—a 19—5 
is ibs eee 
Ex. (16.) d= [ae om difference. 


A 274; TA124—=102; 102424182; 1324+24—16), 


Hence the terms of progression are 74, 102, 182, and 16}. 
ig OS: —23-+4+63—=4} ; ; 441+63=11}. 
Hence the terms of progression are —2}, 43, and 11}. 


‘ax. (18.) a=L—(n—1)d=20—(8—1)5=—15, 
first term. 
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sa (=f), =(A EE) s—20, sum series, 


Ex. (19.) Let the thiee digits be z—y, z, z+-y. 
Then z—y+a+2+y=12. 
Collecting terms, 3212. 
Dividing, r=4., 
Therefore, 
100(4—y) + 10X44 4+-y+896=100(4+-y)+10X44-4- y. 
And, 
400—100y+40+4-+-y+396=400-+-100y+40+4  y. 


Collecting terms, 840—99y= 4444 -99y. 
' * Transposing, 198y=396. 
Dividing, y=2. 


Hence the three digits are 2, 4, and 6; and the number thare- 
fore is 246, 


Ex. (20.) 81080 miles, the distance A travels. 
L=2-+-(8—1)3=23 miles, distance B travels the last day. 
sS= (—=$*)s=100 miles, whole distance B travels. 

As the island is 50 miles in circumference, B has been round 

it twice; and A has been round it once and 30 miles more 
80—50=380 miles ; 50 —30—=20 miles. 


Hence they will be 20 miles apart on the 8th day. 


Kx. (21.) As Smith travels 15 miles per day, and trayels 20 
days, it is evident he will travel 1520300 miles, and that he 
will be 440—300=140 miles from Washington. 

As Jones travels 2 miles less on each day than the preceding, 
he will on the last day travel L=25-+-(15.—1)—2—=—3 miles. 
and the whole distance he will travel will be 


Sa ( Nn (—F )t5=165 miles 


He will also be 440—165=275 miles from Washington. 
They will therefore be 275—140—135 miles apart. 
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Ex. (22) L=a+(n—1)—d==34(20—-1)-1= 28. 
sa (FES) n— (EE) 2024. 


Ex. (23.) By transposing the formula, a i we find 
the value of 2 to be : 


_A Qa—dy8dS—2a+d _ 


2d 
_N @X4d-(— 9) P+8X —iwe xX —L—-2X34+(—75) —12 
2X (—7) j 
2Siee 237 
Ex, (24.)) 2=—— =——~—_ = 24, 
CT ia yea 
L—a_ 17—3 
Ex. (25.) 7 x 59 the common difference. 


844333; 33+3=—4; 444=—45; 4343—=5; aur ced 
Hence the series, 3, 34, 4, 44, 5, 54, &e. 
S (nm—1)d 16} (10—1)} 


Ex. (26.) = —— =o the common 
difference. 
Ex. (27.) L=a+(n—1)d=—5-+(9—1)1}=7, the 9th term. 


Ex. (28.) 15—(—1)=16; 16+3--1=4, common difference. 

Hence the three means are 3, 7 and 11. 
2S—2an 2K67—2XK1iX10 

ee aa at) Ts 100) 9 


=~ Fe 


Ex. (30.) Let z—y, x, and z+-y, be the three terms. 
Then z—y+a+z+y=10. 
x=34, the second term. 
334+31—10, third term. 
10—31=62, common difference. 
31—62—=—31, first term. 
Hence the terms are —34, 34 and 10. 
14* 
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Ex. (31.) Let = the first term; then, by the question, 4z 


= the last term, and oo = the sum of the series. The 


4, 
number of terms will be 
: pee 
28 Ah Byes 
aay pee ME number of terms. 


382 32 
T0mab™ 
_ Then, if we assume z = 20, the other terms of the progression 
will be 32, 44, 56, 68, 80, and the sum of the series will be 300. 
_ But, if we assume x = 40, the other terms will be 64, 88, 112, 
136, 160, and the sum of the series 1200. 

An indefinite number of answers may be obtained for this 
question by giving any value to 2. 


And, by the question, ad=2 the common difference. 


asians 1 Re 
Ex. (382.) Let x—3y, z—y, z+-y, z+3y, be the numbers. 


Then, r—dy+2—y+2+y+2+3y=28. 
Collecting terms, 4228. 


Dividing, z=". 
Expanding the terms, 
z— By =2—bxy+9y*. 
ty = 2ay+y”. 
apy =a} Say+y?. 
-P3y' =2"+ bry-+9y". 


Sum of the squares, 427 ++ 20y?=216. 
Value of 42°—=196, 196+-207’=216. 
Transposing, 207’=20. 
Dividing, a 
Evolving, y=+1. 


t—3y=7 —38=4; x—y=7—1=6; zt+y=7+1=8; 
Hence the four numbers are 4, 6, 8, 10. 
Ex. (33.) Let z—y, z, z+-y, be the numbers. 

1, Then zx—y+a-tr+y=9; 8c=9: r=. 
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2. First term evolved, By =P —822y + 82y?—y, 
8. Second term evolved, v=’, 
4. Third term evolved, eyo? 82°y + 3zy?ty’. 
5. Sum of the cubes, 32°+ bry’? =99. 
6. Dividing, B+ Qry’—=83. 
7. Substituting the value of 23, &., 27-167?—=33. 
8. Transposing, 6y’=6. 
9. Dividing, yt. 
10. Evolving, y=+1. 


z—y=3—1=2; r=38; a+y=38+1—4. 
Hence the numbers are 2, 3, 4. 
Ex. (34.) Let z—3y, z—y, z+-y, z8y, be the four terms. 
1. Then by first condition, 

2—3y -z— y= 20? —8ry+10y-—34. 
2. By second condition, 

zy +aepsy =202+4 8ry+10y’=130. 


8. Adding (1) and (2), 42°+4 207164, 
4. Dividing by 4, +5y—41. 
5. Subtracting (1) from (2), 1l6zy=96. 
6. Dividing, zy=6. 
pat O \ce 36 
7. Putting for its equal 2’, aaa 
8. Clearing of fractions, &c., 5y*—41y?—= —36. 
2 
9. Dividing a =u 
10. Completing the square, 
> yf wee __ 36 , 1681 _ 961 
100™;, 08) 100" 100° 
; ped) eee). 
11. Evolution, ¥—D=+i0 
we 41 10 
‘6 ‘ / 
12. Transposing, ree ip tip= jae 0ae 
13. Evolving, eal 


14. zy=1x<z=—6. Therefore, z—=6 
15. Hence, 6—38=3; 6—1=5; 6+1=7; 6+3=9. 
16. Therefore the numbers are 3, 5, 7, 9. 
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Ex. (35.) Let z—y, x, z+y = the three digits. 
—y)+1 
1.Then: by fret condition, == ake te eee neo 


3x 
: 5 579 
2. Multiplying and transposing, 11lza—99y—8232— f Z 
: 198z 
3. Collecting terms, = ——_=99y. 
4, Clearing of fractions, 198z7=—693y. 


And, we find by the second condition of the question, that 
5. 100(a—y)+102+-2+-y+396=100(2-+-y)+ 10z+-2—y. 


6. Multiplying and transposing, —99y+396=99y. 
‘7. Collecting terms, 198y—=396, 

8. Dividing, Js 

9. We find (4) that 198z=693y. 
10. Therefore, 1987—=2 « 693. 
11. Dividing, , Text 


12. Hence, x—y=7—2=5; x=7; x+y=7+4+2=—9. 
18. Therefore the number is 579. 


Ex. (36.) Let z—3y, z—y, z+-y, z+3y, be the numbers. 


1. Then, a— By -a-3y =22°+18y—=90. 
Oi. -And ey tay 22? y= T4. 
3. Subtracting (2) from (1), 16y’=16. 
4. Dividing, P—], 
5. Evolving, y=. 
6. Putting the value of y into (2), 22°+-2=74. 
7. Transposing and dividing, z'==36: 
8. Evolving, xz=6. 


Hence x—3y=6—3=3; xz—y=6—-1=5; z+y=641=7 
24 8y=6+4+3—9, 
Therefore the four numbers are 3, 5, 7, 9. 


Ex. (37.) Let z—3y, z—y, z+-y, z+3y, be the numbers. 
1. Then, by first condition, 
z—3y+a—y+a+y+2-+ dy=14, 
2. Collecting terms, 4a—14, 
8. Dividing, taf, 
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4. Product of first and fourth terms, 
z—d3y Xz 8y=—2—9y*, 
5. Product of third and second terms, 
z—yXt+y=2—y’. 
6. Product of all the terms, 
2 —97 X2—Y=2'—10z*y +9y. 
7. By second condition, &., 
9y'—102°y’+-z'=120, 
8. By substitution, 


490y? | 2401 
f anes arts Pm bea er eee 
Oy Z iG =120. 
Pes 4907’? 2401 40 
9. Dividing, y'— 36 a ev ae 
F 245y? 40 2401 481 
hi ete a oer 
10. Transposing, &e., ¥ 18 8 a ae: 


11. Completing the square, 
245y’ | 60025 481 _-, 60025 55696 
38 1 a96 144 1296 1206" 
» 245 236 
Y— 34 36° 
36 36 
: 236 245 481 9 
13. Transposing, y= 35 +35 = ag" or xe 
But the conditions of the question will only admit of the last 
value of 7’. 


4 


12. Evolving, 


Therefore, } y=sr 
3 1 
Evolving, I=3>5: 


Hence 84—13—=2; 34—4=3; 33+3=—4; 344+15=5. 
We therefore find the numbers to be 2, 3, 4, 5. 


Ex. (38.) Let the less number be represented by y, and the 
common difference by z ; the four required numbers will then be 


expressed by y, y-a, y422, yz. 
Therefore, by the question, we have the two following equations. 


ii yxyts3c=y'+3zry=112. 
2. And ytexyt2a=y + dxy+22’= 120. 
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3. Subtracting the first of these equations from the last, we 
have 22?=8; 2?==45 r= 2. 
But, to find y, we have given, 
4. Supplying the value of z in (1), y’?+6y=112. 
5. Completing the square, y’+6y+9=112+4+9=—121. 
6. Evolving, y+8=11. 
7. Transposing, y=11—3=8. 
8, And 8+2=10; 10+4+2=12; 1242=—14. 
Hence the four numbers are 8, 10, 12, 14. 


Ex. (89.) Let 2 = the number of days required. 


2 
1. Then, Ress B 2a number of miles A travelled. 


2 2 

2, And os = the number of miles B travelled. 

2 2¢— 
8. Then, z ae, 
4, And t+2°+422—27°—=3830. 
5. Transposing, &., ‘2?—48z2—=— 330. 
6. Completing the square, 

482} B80 

4 4 
7. Evolving, oa. 
: 23 48 

8. Transposing, at gal days, or 33 days. 


Hence it appears that they meet in 10 days. 

On the tenth day B travels two miles, and the next day he 
rests; the following day he returns two miles, the succeeding 
day four miles, and so on, increasing two miles every day; and, 
on the thirty-third day, he again comes up with A, who has been 


travelling forward, every day’s journey being one mile longer 
than that of the preceding day. 


Ex. (40.) Let2+6,2+-2, «—2, x—6, represent the numbers. 
1. Then, 


(~-+-6)(x4+2)(2—2)(x—6)—=2'—402?+ 144—1680. 
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2. Adding 256 to both sides of the equation, we have 

z'— 402+ 400=1936. 
Evolving, 2’ —20=—+-44, 
Transposing, 2°=+44120—64, or —24, 

2=-+8, or +2,/—6. 
8+6=14, 8+2—10, 8—-2=—6, 8—6=2., 

The numbers therefore are 14, 10, 6, 2. 
. The other value of z is impossible. 


0 SO BR g9 


Ex. (41.) Let z—2y, x—y, x, z+y, z+2y = the number 
of days. 
Then, z—2y+2—y+2+2+y+2-+2y=5c=20, c=—4. 


As the first person could reap one acre in e—2y days, it is 


evident he would in one day reap~— part of an acre; and 


—2y 


; part of an acre; and the third person 


u 
the second person = 


— part; the fourth person part; and the fifth person 


1 
ot) 
oy part of an acre. Therefore they all in one day would 
ne asia 1 87 

sytostegtay—a- 3 

We find their sum to be, 

(ey). (2+2y) 
+ (2?'—4y").(t-Fy) 


of an acre. 


Numerators. 
+ (2?—4y’).(z—y) 
+(2’—y') ee 
(—y’).(2— , common denominator, 


sy adding . earn we saa 
22(2?—y’)+-22(2?—4y’) 
ey). 
Therefore, 22(x?—y’)-+-22(2?—4y’)=$(2°—y’).(2°—4y’). 
Adding and multiplying, 2z(22°—5y’)=§(z'—52°y’ + 4y/'). 
Putting the value of z=4, as found above, in this equation, 
we have 128—20y°= 2(256— ny +-4y'). 


Be 
= 5: 
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Multiplying, 640—100y’=768—240y’+-12¢. 
Dividing, 160—25y’=192—60y?+-3y/. 

: , 8d 32 
Transposing, Ca ee 


Completing the square, 
35y? 1225 32 1225 _841 


es er hee ear 
$5 29 
Hyolving, fee 
A 29.15 ee 
Transposing, f=tgte=—g= f 
Evolving, y=. 


Hence the value of z=4, and y=-++1. 
Therefore the numbers are 2, 3, 4, 5, 6 days. 


Ex. (42.) 
=4n[2a+-(n—1)—d] =1[2X 25+ (11—1)—5]=0. 
By the above process we find he has travelled back to Boston 
by the end of the eleventh day. 


Ex. (48.) We find he will have to travel forty miles and two 
rods, = 12802 rods, to bring the most distant stone, and two 
rods for the nearest stone, and that the number of stones will be 
one more than the number of rods in forty miles; therefore we 
have the following formula for the solution of the problem 


s—(24*),— (=F )os01—=128,060 miles, 2 rods. 


GEOMETRICAL PROGRESSION. 
Arr. 274, (p. 234.) 


1 
oS, 1 
n—1 Sb 
Ex. (7.) r=(=) =(>) (1024)? ==4, ratio. 


pa 
16 


L 135 135 
Ex. (8.) a= (5 )= y= a= first term. 
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Art. 276. (p. 235.) 


1 


— 1 
I\™ /64\8 2 
Ex. (11.) ‘i -—— (=) =(+) =j{=2, ratio. 


1X2=2; 2x2=4; 4x2=—8; 8x2=—16; 16x2=—382. 
The means, therefore, are 2, 4, 8, 16, 32. 


Ex. (12.) = aie ey a= ratio. 


18x4—=72 rods. 


Art. 279, (p. 237.) 


_ ; ae 4 
, Bx. (15.) Sat TO AE 029.9470, sum 


of the series. 
oer" (9—(9x (g)) oS et ee 36855 4 

8 Oe og Ppt igen 4000" 8 
==114921, sum of the series. 
ar"—a (x2! )-1 


Hix, (18.) S= “127, sum of the series. 


pee a 21 
ara 45K10)—5 ns 
Ex. (19.) Ss on, sum of the 
series. 
¢ a—ar"_ 4—4x(})° 4988 
Ex. (20.) S=>— ee a a =524, sum of the 
series. 
a—ar" _9—9X (5)? __ eee : 
ee (21; ) | aera ae a an =63,, sum 
of the series. 
. ar’—a 38xX3°9—3 59046 
Ex. (22.) S=—_ = S21 7aa5 ERaGiaE Tee = $295.23. 
Rix. (23.) —* last term. 
Ex. (24.) ea 256 256=—4. 


4x4=2; Beg bs 8x 432, 
The means are, therefore, 2, 8, 32. 
15 
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n—1 137 Ls 
Ex. (25.)) r= to |e / 2187==3, ratio. 
LY 128 7128 
Ex. (26.) cee TT men >a =A, first term. 


last term 


4 =e ST _ = 

Ex. (27.) L=ar" = & ) =539375— 15608" 
Beers 57609600 ae 
S= oe FOBI250 eee 


10 >) 21870 1458 


Ex. (8) r= = |2- = [Favs 64=2, ratio. 


Tr—o, O24 

ea Ca) S| 

Ex. (29.) (127—64)=63 ; 127+63=2, ratio, 

and the remainder is the first term. 

Ex. (380.) L=ar'1=2 4" = 8388608, last term. 
ar’—a 2x<4"2—2 


S= eo a = 11184810, sum of the series, 


Sa ==127, sum of the series. 


Ex. (81.) - Let ut x, xy, be the numbers. 
y 


1. First condition, Kaxtyat 64, z=4, 
2. Second condition, Ste bay 58. 
HLA 1 584 73 
3. Dividing by 2°, pity as 
: i 65 
4, Transposing, pie age 
5. Multiplying by 7, ya 
6. Transposing, eg ; 
7. Completing the square, 
657° 4225 _ -, , 4225 3969 
f— “3 + o56 = 7+ oe = 


256° 
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63 

8. Evolving, i f= = 
9. Transposing, i ata or . 
10. Evolving, y=2, or 5 


Hence the numbers are 2, 4, 8. 


The second value of y will not answer the conditions of the 
question. 


Ex. (32.) Let x, zy, zy’, zy’, be the numbers. 


1. Then, by the question, z+ay: xytay?::7: 3. 
2. Dividing by z+zy, l—-ytyiyi: 7:3. . 
3. By Prop. VIIL. (p. 209), lty:y::10:3 
4, Multiplying extremes, &., . = 8y’- + B= 10. 
5. Dividing, : ' ey. 
6. Completing the square, 
10y , 25 25 16 
EG age 8: ‘ 
: 5 4 
7. Evolving, | y—gaks. 
‘ 4 56 1 
8. Transpusing, y=tata=3 or 5. 
9. By the question, &., zy’ —xy==272—32=24. 
10. And ° 242—24, 
11. Dividing, z=l, 
1; 1335) 3K3=9 ;.93==27. 
Che numbers therefore are 1, 3, 9, 27. 
Eee 
Wx. (33.) Let the series be —, -, 2, zy. 
( Rae ae 
1. By second condition, ryt, 
2. By first condition, ol. 


3. Clearing (1) of fractions, xy —r7—=49y7. 


A774 
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4, Clearing (2) of fractitns, xy—a—14y. 
5. Dividing (4) into factors, — 2(y—1)=14y. 
6. Dividing (3) into factors, ~ x(y°—1)=49y*. 
49 
7. Dividing (3) by (2), ytyty= ate 
: : 35y 
8. L'ransposing and reducing, ae 
9. Completing the square, 
ad Be 1225 1225 441 
Te yer Tok 784 784 
: 35 21 
10. Evolving, 73 
oe 21.35 56 
11. Transposing, Y=set pe ae=2 
12, Putting the value of into (2), r—s—=14, 
13. Clearing of fractions, 2z—xz—=28. 
14. Cancelling, t= 28. 
15. partie the values of z and y into the first term, 
£_ E28 7 
Pee eae 
16. Putting the values of z and y into the second term, 
x 28 
17. Putting the values of z and y into the fourth term, 


Hence the required numbers are 7, 14, 28, 56. 


INFINITE SERIES. 
Art. 285, (p. 248.) 


Ex. (1.) Let S = the sum of an infinite series. 


a = the first term. 
7 = the ratio. 
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@ 


“=the formula for obtaining the 


And S = + 


sum of the series. 


Sy (eaves Mell 


| 

bk 
b> 
es 


Li 
Ex. 3.) S==—_=—_—_—-—10, Ans. 
5 


a 
co 
| co 


Joolto en 


Be yo Sa 


= 
| 
= 
= 
| 
~ 
| 
I 
1 co] bo 


Ex. 5.) S=—4 


8 
aS 
lo] Py fe 


1.10 10 
Gy 1G. —=14, Ans. 
ae te 571428 oe 
Lgl sekatc 000000 eT 
fal ate Ses hae 857142 6 
“14 1—t50bo00 999999 7’ 
5 
i es So TOU. 
Be elu ltee mt too 367 an 


— yb 


ico] 
<I 
2 
> 
_— 
‘f) 
| 
= 
| 
—) 
I 
I 
Ler 


Ans. 


Ans. 


Ax. ‘33. vy transposing S=>—, we find 7= 1; there- 


tore 7=1- .=-1——-= 
ro} 
i Soph 
Ex. (14.) Re ey = =1—3X 


Ex. (15.) By multiplying S=;— by 1—7, we have a=S 


-—S7, therefore a=10—(10X1)=8, Ans, 
; 15* 
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SIMPLE INTEREST. 


Arr. 287, (p. 245.) 
(2.) iptr—880X.05 x10—=$190. 
.(3.) t=ptr=890.75 X08 35—=$249.41. 
i=ptr=17.18X .045X5.194=$4.02. 
(6.) a—=p-+ptr—800-800X.06 x 6.1f=$1093.60. 


(7.) a=p+ptr=670.18+-670.18 x .09X3.69== 
$889.66 


cS 


* 


Art. 288, (p. 246.) 


Bx. (9) P=3 557090) 88 

Ex. (10.) p= ie i Pao aH 880075. 

Ex. (11.) P= EET ST ots. 

Ex. (12) pp ep] cyl. 

Bx (18) ppp most a, Sapp 8e70.18. 

Arr. 289, (p. 246.) 

Ex. (15.) == a > =10 years. 

Ex. (16.) t= TST BB years, 6 mos 

Ex. (17.) == ee mae 19—5 years, 2 mos. 
10 days. 


Hix. (18) t= a—p _889.66—670.18 


Fp acer —_—==3.6382—3 years, 7 


months, 20 days. 


DISCOUNT AT SIMPL INTEREST. Lae 


: _a—p__358.60—320 
Kx. (19.) SF Sn era yy 


March 1, 1852. 


=1.162=1 year, 2 months, 


Art. 290, (p. 247.) 


By transposing the last formula, we obtain the following for 
finding 7, the rate per cent. 


5 a—p, vi0— 380 
Ex. (20:)) r= ; = seeeio per cent. 
Ex. (21.) ee Bea hea per cent. 


"Ft 890.15 K3.5~ 
eS =a 21.20—17.18 


Ex. (22.) =T7183<5. 35.104 .045 per cent. 
CS en ee 
ix (23:) = ; =670.18«3.0888 8 per cent. 
— 53.648—] 4¢ 
Ex. (24.) ——— eke : =.(02 per cent. 


pt 1443.35 
Ex. (25.) 60>.95=57 inches; 57=1.5882 yards, 
7.5 22.5 22.5 100 2250 


=—-~=4 yards, 3312 1 
mes 175° 175°< O60 dG UTE Oats inches, 


DISCOUNT AT SIMPLE INTEREST. 


Arr. 291, (p. 249.) 


S 372 
PES COR Vesa aan BME CSET 
"S$ 135.20 
8) PT Tag x 0805) 
S 21.20 
Te TFG. R OE) 
$21.20—17.18=$4.02. 


=$300 


—--~—- == $117.09. 


Ex. (4.) 
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er aes a cane ee 
Ex. (6.) Ppa Tp) Tey 
Hence they are both of the same value. 
XO 2) ep — nem — == $1500. 
Ex. (8) =! = = = 16 per cent. 
Be. (9) _ SO a 
Ex, (10.) sai 124 
Bx.-(11.) p= ea once) = 8281 


PARTNERSHIP, OR COMPANY BUSINESS. 


Art. 293, (p. 253.) 


Ex. (8.) Let m = the sum M put in, 
And n = the sum N put in, and 
Let. m and m represent M and N’s stock, and @ the sum 
yained, and-z and y the sum each gained. 


am. 1205007 by ng 
Then z = nen 300 M’s gain. 

an 120 750 : é 
And y = Win 8000 Ne eee: 


Ex. (4.) Let z and y = the sums Q and X each respectively 
paid for the use of the pasture; and m == Q’s cows, and 2 = X’s 
cows, and @ = the price paid for the use of the pasture. 


e 
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am = 120x11 

Then, See se 1+ 15 ——— = $50.7622, Q pays. 
120 15 

And are =a —- —$69.231,, X pays. 


Ex. (5.) Let m and 7 represent the sum A and B paid re- 
spectively ; @ = the sum they gained; and z and y = the sum 
each respectively should receive. 
am 150010000 
m+n 10000+7000 
an 1500 «7000 


And y=F 10000-7000 


then 2 = $882.6, A’s gain. 


=$617H, B’s gain. 


Ex. (6.) Let m, m and gp, represent A, B and O’s share of 
the gain, and a = their capital. And let z, y, z = the stock 
of each man respectively. 


mu 100 6000 : 
Then, lee, TOE OO EO A A 8 stock. 
ss ee RN 80> 6000 an ; 
60 x 6000 


= $1500, C’s stock. 


pee Eee art site 
Cua Ca ety 100 804-60 


Ex. (7.) We first reduce the horses and cows to oxen; thus, 
As 2horses : 5 horses :: 8 oxen : 7d oxen. <A’s 
5 cows : 9 cows :: 4 oxen: Ti oxen. O's. 
A’s 73, + B’s 7, + O’s 74 oxen, = 21,% oxen. 
Let m, n, p, respectively represent A, B and C’s oxen; a = 
the sum paid for their pasture. And let 2, y, z = the part of 
the expenses each pays respectively. 


Mma, 74100 
=——_—_ - = = = 34.5648, A : 
Then, Ee m+n-p a eT na = $3 or pays 
na “TX 100 
66 = peso 839. 
: m+n+p T4+7+73 =$32.25312, B pays. 
1100 
And z=— pa lt ——_— = $33.173H, C pays. 


m--n-—-p T4+7+74 
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Ex. (8.) The field contained 40401600 square rods. 

A reaped 25 25625 square rods. 

B reaped 400 square rods. 

And C€ reaped 1600—(625-+-400)=—575 square rods. . 

Let m, n, p, represent the square rods A, B and C reaped 
respectively, and @ = the sum paid for reaping. Let z, y, z = 
the sum each received respectively. 


ma 625 « 82 - 
—_—_—_—o————— —oOSX—i or iy ry ) A d. 
Then, x mntp 625 +400575 $12.50, A receive 
na. 40032 ; 
C ed d. 
i EA Ep 6s LAW oe cee 
And z= Le Mee =$11.50,C received. 


m+n+p 625+400+575 


PARTNERSHIP ON TIME. 


Arr. 293. (p. 255.) 


Ex. (10.) Let m, m, represent each man’s stock respectively , 
a@ = the whole gain; and ¢, ¢’, the time each man’s stock was in 
trade. 


Let x and y = A’s and B’s gain respectively. 


300012340 f 

Then; ase ae es ie 

en, z mt-+nt’ (38000 12)+-(4000 8) = $180, A’s gain. 
t’ 400 3 

And Yy nt a OKs 40 = $160, B’s gain. 


~ mt--nt’ (800012) + (40008) 


Ex. (11.) Let m, n, p, represent each man’s stock ; @ = the 
whole gain. Let 2, y, z = A, Band C’s gain respectively ; and 
t, t’, t’, the time in trade. 


mta 300 10x 120 


ee = mt Fal pt” — (80010) + (4008) 4 (60002) - 
: $48.6432, A’s gain. 

Tas ye nt'a = 400 8x 120 * 
; "mt -+-nt’ pt’ (300 10)+-(400 x 8)+- (6002) — 
$51.89,2,, B’s gain. 

err pea pas 600 «2120 Bn 
mt+-nt'+-pt’’” (300 10)+(4008)+ (600% 2) 
$19.4538, C’s gain. 
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Ex. (12.) Let m, 2, p, represent the oxen of A, B and (C; 


- @ = the price they paid for pasturing; and ¢, ¢, ¢/” = the times 


each had his oxen in the pasture. 
Let z, y, z = the sums each paid respectively. 
mta 2412 76.80 


Then, z= . = = 
mt--nt' + pt” (24 12)-+ (25 x12) + (806) 
$28.80, A paid. 
And nt a 2512 76.80 we 
7 mt-p nt pt” (24X12) + (25X12) (30X68) 
$30, B paid. 
ae pt’'a ‘se 306 76.80 St 
— mt--nt’+-pt”” (24 12)-+ (25 x12)+(3806) 
$18, C paid. 


Ex. (13.) Let ¢’ = the time the house was occupied by Jones. 
t” = the time the house was occupied by Jones and Smith. 

¢” = the time the house was occupied by Roe, Jones and Smith. 
a = the rent of the house for one year. 

Z, y, z = the share of the rent each paid respectively. 
biti ee tees a) a Bae palm ey) 


18%200)_ goo1g Jones’ share. 
Hea) -4(0"a) _ Re) 3X500) _gi662, 


+ 


Beg RG 12 12 
Smith’s share. 
And z=2\— a? ws HEX) 8414, Roe’s share. 


t 


Ex. (14.) Let d = twice the distance from Boston to 
Worcester. 

d = the distance A and B rode before they took in C. 

d” = the distance A, B and C rode before they took in D. 

d’"” = the distance they rode after they took in D. 

a = the sum paid for the coach, 

w, Z, y, z = the sum each paid respectively. 


Then, w ee a ea Le 
4(80 20) 4 ODO) | AOE”) 8146 7by, A page. 


84 
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; A(d vt Que 
Then, rie NT a) 4( 7 a) 
4(30X20)  4(34><20) , 4(20>« 20 
ao oe ae "<7 46 yf, B pays 
__ 4(d"a) (da) _ 484K 20) | (2020) 
MMe ee Sd) ak 


$3.88224, C pays. 
_ (aa) 3 (20K 20) 
ANG Za a oa 


=$1.1912,, D pays. 


Ex. (15.) Let m represent the sum A put in, and ¢ = the 
time ; and 2 = the sum B put in, and ¢#” = the time; and a = 
their gain. Let 2 and y = their respective gain. 


Then ___mta ee abc 
; ~mt-+nt’~ ab+cd 
Ad 
ee ge nt'a cde 


mt--nt’ ab--cd" 


Ex. (16.) Let m, 2, p, represent each man’s gain respectively ; 
a@ = the whole stock; and ¢, ¢’, ”’ = the times each man em- 
ployed his capital. : 

Let z, y, z = each man’s stock ee 


mn p m 
GN ae ee 
Then, = +54 ; 2:2 


am 191126 
: ee 
Therefore, i remeee iey a5 = $6932.73, A’s st’ck. 
26 89 ae 50.8 
Stet te : 
MO EE Re 
And WL Aa : 7 ne 
an 191139 
fe 5 
Therefore, ’ = a 36-39 9 9902882 092, B’sst’ck 
viele, “etait 
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ap 1911><52 


a 7 


Therefore, z= pS igeotee  aal 
: “2639152 
Ae 


= $594,234, O's st’ck 
StS tS 


Ex. (17.) If 12 oxen eat 34 acres of grass in 4 weeks, and 
21 oxen eat 10 acres in 9 weeks, how many acres would it 
require to feed 36 oxen 18 weeks, the grass to be growing 
uniformly ? 


Norz.—In some editions of the Algebra the answer is in 
weeks, and in that case the answer would be indeterminate. 


Let z = the quantity of grass on each acre. 
1. 12x4x2z=48z = whole quantity on 34 acres for 4 _ 


weeks. 
2, BF whol for 4 week 
BE = whole quantity on an acre for 4 weeks. 


By the second conditions of the question, 
3. 21X9xXz=189z = whole quantity on 10 acres for 9 


weeks. 
4, ee == whole quantity on one acre for 9 weeks. 
189z 48¢ 45z ; 
- 6. “io aee ames (0 == whole quantity grown on one acre 
for 5 weeks. 
6 ave +5= ee tity which grows on one acre for 
Jo To=jTo = quantity w grows 
one week. 
7. rex 31x4=12¢ = quantity which grows on 34 acres 
in 4 weeks. 
8. 482—12z—362 = original quantity of grass on 3} acres. 
9. 362+33 = = original quantity on one acre. 


10. 83618 x<z- :648¢ = the quantity of grass that 36 oxen 
will eat in 18 weeks. 
16 


184 - KEY T0 G@REENLEAF’S ALGEBRA. 


) 
iT X18 = the quantity of grass that grows on 


one acre in 18 weeks. 


ae 1622 


12. eur =27z = the whole quantity of grass on one 


acre for 18 weeks. 
13. 64872-+27z—24 acres. Ans. 


Ex. (18.) Let a, 4, ¢, represent the various sums A had in 
the firm, and ¢, z’, ’’ = the times they were invested. 

Let d, e, f, represent the various sums invested by B, and u, 
wu’, u’’ == the times they were continued in the firm. 

Let g, h, m, p, represent the various sums C had in the firm, 
and, 2, 2’, n’’, n’’’ = the times they were invested ; and let r = 
. the sum they gained. 


Let z, y, z = A, B and (’s share of the gain respectively. 


rise (ae tt! +ct’')r 
at-Lbt +c’ +-du-+-ew + fu’ +gnthn' mn"  +pn” 
((4<4000)-+-(12<4500)-+(4X3500)4420) 
{6000-54000-+14000-} 3000-6000 }-27000--12000-}-32000- 12000-18000 #208 4’s gain. 
Then (du-eu'+-fu’)r 
= at+-bt' pct’ + du+-eu' + fu’ +-gn+hn’+-mn t+ pn” 
(10 3000)-+-(4<1500)-+-(6><4500)4430) _—$1260, Bs 
16000-+54009-+-14000-4-30000-4-6000-+-27000--12000-+-320004-12000-}-18000 
Pete ike (gn+hn'+mn"" mn’ + pn” \r T oe Et 
at-+-bt'+-ct’ +-du+ew + fu" +-gn+hn'-mn! + pn” 
((6<2000-+-8><4000-+2><6000-4-4 x 4500)4420) ae 
16000 }-54000-+14000-+-80000-+-6000 -27000-}-12000-+82000-}12000 18000 -* a 
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Art. 298, (p. 264.) 
Ex. (8.) Here we have 
2’—y=45, or (z—y)(z+-y)==45. 
And 2° —y"=159, or (2’—y’)(2/+-y/)=159. 
But, since 2’ Se =«—y by the conditions of the question, and 
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45 and 159 have only the common factors 1 and 8, it is evident 
ve must have z—y=1, or 3; and therefore, z+y—45, or 15, 

Whence, z= 238, and y=22; or, z=9, and y=6. 

Norz. — This is evident from the fact that if we add half the 
lifference of two numbers to half their sum, we obtain the larger ; 
and, if we subtract half the difference of two numbers from half 
their sum, we obtain the less. 

Also, z’—7/=1, or 3; and, therefore, 2/+y’—159, or 53 
Whence, z’=80, and 7/=79; or, z’/=28, and y/=25. 

That is, at the first period their ages were 9 and 6, and at 
the second 28 and 25; or, at the first period they were 23 and 22, 
and at the second 80 and 79. 

If the given differences had been prime to each other, there 
world have been only ove solution of the problem. 


Exampies. (p. 264.) 


Kx. (1.) Let x = the lbs. of sugar of the first kind, and y = 
the lbs. of the second kind. 


1. Then, by conditions, l1z+5y=254. 
2. Transposing, — by==254—1 12. 
1 
3. Dividing, y=b1— 2a", 
1 
4. Let 2= 1 
5. Clearing of fractions, bn=1-+-2. 
6. Transposing, =—bda—l1. 
7. Substituting this last value of z for its value in (3), we have 


y=51—2(5n—1)—n. 
8. Collecting terms, y=53—I11n. 
Ifn = 1, then y = 42, and z = 4, 
nm=2, * Be TO} “« 2= 9, 
n = 3, ¥S y= 20, “* ¢ = 14, 
n=4, “ y= 9, §§ a= 19. 

If we were to suppose the value of m = 5, then y would bea 
minus quantity, y=53—5d=—2. We therefore find the true 
answers to be 19 lbs. with 9 lbs.; 14 lbs. with 20 lbs.; 9 lbs. 
with 31 lbs., and 4 lbs. with 42 lbs. 
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Ex. (2.). Let z = the men, y = the women, and z = the 
children. 


1. Then, by first condition, z+y+z=16. 
2. By second condition, Tz+3y4-2z—=65. 
3. Multiplying (1) by 2, 2a-+-2y+2z2—=30. 
4, Subtracting (3) from (2), 5a+y=35. 
5. Transposing, 5a2—=35—y. 
6. Dividing, a= 1—4 
erie Lh 
7. Substituting, n= 
8. Clearing of fractions, Say: 
9. Transposing, y=on. 
10. Substituting this last value of y for its value in (6), we 
~ "on 
have tal aa 


11. If we assume the value of 2 = 1, then the value of 2 = 
6 = the men. And putting 6 for the value of z in 


12. (4), we have 30-+-y=35. 
13. Transposing, y=), the women. 
14. Collecting terms, 15—(6+-5)=—4, the children. 


We therefore find the number of men to be 6, the women 5, 
the children 4. 

If we were to assume the value of 2 = 2, then there would be 
5 men, and 10 women. There could be no children, for 15—(5 
-+10)=0 children. 


This question, therefore, will admit only of one answer. 


Ex. (3.) Let 2 = the number of acres in the first farm, and 
y == the acres in the second. 


1. Then, by conditions, 212+17y=2000. 

2. Transposing, 21z=2000—17y. 
3. Dividing, 2942 
4, Transposing, dee Va 


oie 
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5. Substituting, naa. 
6. Clearing of fractions, 21n=17Ty—5. 
7. Transposing, l7y=21n+5. 
8. Dividing, ya 


9. We assume the value of 2 = 8; for this is the least 
number with which we can obtain y without a fraction; and we 
find y = 4, and obtain the corresponding value of z in (2) by 
substituting for y its value in (8). 

Having found the least value of y = 4, and the corresponding 
value of z = 92, we may find the remaining answers by adding 
21 continually to the least value of y, and by subtracting 17 from 
the greatest value of z; which being done, we obtain the six 
following results: 

lin = 3, theny = 4, and a= 92. 
i ery) (eam), 


Tie mei AO, ge eS, 
Ree He Of NOT 4 gee a 1 
Wet) 8 ae OO oe aes ae, 
n=80, * — 1095!) ap. 


Therefore the first farm may contain 92, 75, 58, 41, 24, and 
7 acres; and the second may contain 4, 25, 46, 67, 88, and 109 
acres. 

Ex. (4.) Let x = the bushels of wheat, and y = the bushels 
of barley. 


1, Then, by conditions, 17z+-1ly=542. 

2. Transposing, lly=542—17z. 
Aueet 6z—3 

3. Dividing, y=49—x i 

Oe 6z—3 

4, Substituting, ta 

5. Clearing of fractions, 1ln=6z—3. 

6. Transposing, | 6z=11n+3. 
Bas 1lln+3 

7. Dividing, t= 6 


16* 
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Ifn = 8,wehavez = 6, and y = 40. 
n= 9, * “© w2=I1T, “ y = 23. 
m= lb,“ “« 29a 28, § y= 6. 
That is, I can have 6 bushels of wheat, and 40 of barley; or 
17 bushels of wheat, and 23 of barley; or, 28 bushels of wheat 
and 6 of barley. 


Ex. (5.) Let = one part, and y = the other. 


1. Then, by conditions, 7z+1ly=100. 
2. Transposing, 7z=100—1ly. 
3 
8. Dividing, a= 14—2y4—t-t = y 
4, Substituting, nay 
5. Clearing of fractions, Tn=2- 3y. 
6. Transposing, 38y=Tn—2. 
—2 
7. Dividing, ya 


Ifn = 2, then y = 4, and 11x4=44 = the least part; 100 
—44—56 = the greater part. 

If we assume 2 = 5, and this is the next less number that will 
produce the value of y without a fraction, we shall find the value 
of y = 11; and this multiplied by 11=121 = to one of the 
parts into which 100 was to be divided, which is absurd. 

Therefore 56 and 44 are the only two parts into which, accord- 
ing to the conditions of the question, 100 can be divided. 


Hx. (6.) Let x = the two-dollar bills, and y = the three 
flollar bills. 


1. Then, by the conditions, 22-+- 8y=25. 

2. Transposing, 22=25—3y. 

3. Dividing, ry, 

4, Changing terms, ; e=12— 2 
yl 


5. Substituting, a=. 


| 
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6. Clearing of fractions, Qn==y-+-1. 
7. Transposing, y=2n—1. 


8. Putting the value of y into (4), 2=12—2(2n—1)+-n. 


9. Uniting terms, 2=14=87. 


Let 2 = 1, then x = 11, andy = 1. 
m=2, * g= 8 * a 3. 
faa oe Gis Het — dD. 
m= 4 © wee Q Y= 


That is, 1] two-dollar bills, and 1 three-dollar bill; or, 8 two- 
dollar bills, and 3 three-dollar bills; or, 5 two-dollar bills, and 5 
three-dollar bills; or, 2 two-dollar bills, and 7 three-dollar bills. 


PROOF: 

' 11K24+1x3=25, » 
8xK2+3 x 38=—=25. 
5«2+5 Kx 38=—25. 
2K2+7X38=25. 


Ex. (7.) Let x = the bushels of corn, and y = the bushels 


of wheat. ’ 
1. Then, by conditions, 70z+190y=920. 
2. Dividing by 10, = Tz+19y=—92. 
8. Transposing, 7z=92—19y. 
1—5 
4, Dividing, = 13—24y——_4, 
—1 
5. Changing terms, r= 18—2y— 
rae, 5y—1 
6. Substituting, ern 
7. Clearing of fractions, — In==dy—1. 
8. Transposing, sy=Tn+1. 
Tn-+-1 
9. Dividing, ya, 
2(7n+-1 
10. Putting the value of y into (4), poe ia —~Me 


Let n = 2, then z=13—6—2=—5, the corn. 
7x 5=—=35 ; 92—385—=57; 57+19=—3, wheat. 


¢ 
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No other value of z will answer the conditions of the question. 
There were, therefore, 5 bushels of corn and 3 bushels of wheat 


Hix. (8.) Let z = the number required. 


Eval and Tae whole numbers. 


Then 7 5G 


And, putting 2 


=p. we have z=17p-+7. 


If this value of z be substituted for z in the second fraction, we 


shall have a miler lip mie whole numbers. 


Phe D pts NOs) 
26p 
It is evident that — is a whole number. 
260 l7p—6 9p+6 
Consequently 36 6 whole number. 
9n+6 cll ae p+18 
Or, “55 X8= pte ® whole number. 
By omitting p, we have E aoe 8 
Let this number @ a oe 
p+l18=26n. 


If m = 1, then p=(26 1)—18=8. 

Consequently z=17p4+-7=(17 K8)++7=143, the number re- 
quired. And this is the least number; for, if we assume 2 = 2, 
we shall have 2 = 585. 


We therefore say that 143 is the least number that will answer 
the conditions of the question. 


Hx. (9.) Let 2, y, z = the sheep, pigs and rabbits, respect- 
ively. 


1. Then, by first condition, zty+z—=20. 
2. By second condition, 31lz+11ly+z=400. 
3. Subtracting (1) from (2), 30z+10y=880. 
4. Dividing by 10, 32-+y=88. 
5 


. Transposing, y=88—82, 
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By examining this last equation, we perceive that the 
value of z must be less than 13; we therefore first assume its 
value to be 12. 


Ifz = 12, wehavey = 2, andz = 6. 
Toil Poe gcd a 55 “« z= 4. 
x=10,« « i 8,“ z= 2. 
COs = 11, “z= 0. 
eo 8 6 § y= 14, *& z= — 2, 
We perceive, therefore, there can be but three correct answers 
to the question: 12 sheep, 2 pigs, 6 rabbits; or, 11 sheep, 5 
pigs, 4 rabbits; or, 10 sheep, 8 pigs, 2 rabbits. 


Ex. (10.) Let x and y = the two numbers. 


1. Then, by conditions, 7z+13y=71. 

2. Transposing, Tz=71—13y. 

8. Dividing, r= 10, 
4, Substituting, nai 

5. Clearing of fractions, in=6y—1. 

6. Transposing, 6y=Tn+1. 

7. Dividing, yt 


If we assume the value of 2 to be any number less than 5, we 
make y a fractional number. And, if we assume its value to be 
5, we find the value of z to be a minus quantity. 

Thus, z—10—6—5=—1. 

And, as no number less than 5 will answer the conditions of 
the question, it is certain, from the above operation, that no num- 
ber more than 5 will produce the numbers required. 


Ex. (11.) In Art. 296 we have the following formula for ob- 
taining two numbers, when the sum of their squares is given: 


a a) and y=(Sa3)- 


Let z and y = the two numbers required, z = 35, the square 
root of the given square, and m = any assumed number. 
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If m = 1, we have x = 35, andy = 0. 


in =a Dy) 4 DEES og eam 
== 8, ¢ eee gy at Ss 
mol, « « ge 1G8, «420mm 


We therefore find 28 and 21 the only integral numbers that 
will answer the conditions of the question. 


Ex. (12.) In Art. 298, we have the following formula for 
obtaining two numbers, when we have the difference of the two 


squares given: 
m+ m—1 
Ve and y=( Om je. 


1 
2m 
Let 2 and y = the two required numbers, z = 39, the square 
root of the difference of the squares of the number required, and 
m == any assumed number. 
Then, if m = 1, we have x = 389, and y = 0. 
m= 3, “ —“« gx = 65, ae ea 
The numbers therefore are 65 and 52. 


Here, o( 


VARIATIONS, PERMUTATIONS, AND COMBINATIONS 
Art. 299, (p. 267.) 


VARIATIONS. ; 
Ex. (2.) 5x4x38x2=120. 
Ex. (3.) 8X7X6X5=1680, 


PERMUTATIONS. 
Art. 300. (p. 268.) 


1x2 
Ex. (5.) PROTO NEXT 0500, 
wx. 6) LX2X8K4X5X6X7 


IX2K1K2x3x4 LO 
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ta Ex. (7.) 
IX2X3X4X5X6XTX8X9X 10X11 X12 13x14 x15 _ 
| : 1X2xK38xK4x5xk1xK2xK1K2«38xK1K2 
454053600. Ans. 


COMBINATIONS. 


Arr. 301, (p. 269.) 


8x7xX6xK5xK4 
(Os) ee ee = 
ALO BS pecones: cog bel tae 
12x11 X10X9Xx8X7X6X5X4K3 _ be 
1x2«38x4x5x6x7xX8x9X10 


9x38 
40 393 SX 87X30X 35 _ sesgag0, 


1x2«3x4>x90x6 
1X23X4X5X6X7X8XIX10_jogn9 
BRERA KIXIK3KIK ABE ’ 
Ex. (13.) 
OXIKAKIKIKAKIKWKIKIK IK YADA Yas 
65536 ; 65536—1—65535. 


4 


Ex. (10.) 


Ex. (11.) 


Ex. (12.) 


* 


LOGARITHMS. 


Art. 311, (p. 285.) 


Ex. (12.) What is the value of z in the following equation : 
654 320 .8691 


~~ 87K 9x .045 
Log. 654 == 2.815578 
« $20 — 2.505150 
“ (8691 =—1.567144 


From 4.887872 
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Log. 87 == 1.939519 
i 9 = 0.954243 
“045 =— 2.653213 


Take 1.546975 
2192.28=—=3.340897 


Ex. (13.) What is the value of z in the following equation : 


__ 697.5 82.71 x .008 
“87 8968%.0008 © 


Log. .69 =— 1.838849 

6 7.5 = 0.875061 

“ 32.71 = 1.514681 

“« 0038 =— 3.477121 
From —1.705712 

oe 87 = 1.939519 

“ 8968 = 3.952696 

“* 0008 — =—4,903090 

% S Take 2.795305 


.0008183==—2.910207 


Ex. (14.) Multiply three hundred twenty-seven ten-thousandths 
by three hundred twenty-seven thousand. 


Log. .0327 —=— 2.514548 
« 327000 = 5.514548 
10692.9—= 4.029096 


Ex. (15.) What is the product of one thousand and twenty- 
five, multiplied by three hundred twenty-seven ten-thousandths ? 


Log. 1025 3.010724 
“0327 = —2.514548 


33.5175= 1.525272 


Ex. (16.) Multiply .0716 by 1.826. 


Log. .0716 = — 2.854913 
“« 1.326 = 0.122544 


.0949416—— 2.977457 


Ex. (8.) 


EVOLUTION BY LOGARITHMS. 


Ex. (17.) Multiply .0009 by .009. 
Log. .0009 =— 4.954243 
eeeOU9 =— 3.954243 


.0000081 = — 6.908486 


EVOLUTION BY LOGARITHMS. 


837 /14.21><.00208\ * 
=55( 350. ) 

Log. 14.21 — 1.152594 

« 00208 = —3,318063 

’ —2.470657 

«035 — — 2.544068 

—T.926589 

4 

3) —1.706356 

—T,902118 

“ 87 = 1.568202 

1.470320 

“ 993 _ == 2.848805 

Ans. 132438——1.122015 


144\% /703\3 

=a 237 819 
Log. 703 = 2.846955 
“« 819 = 2.913284 
—1.933671 
3 
5 ) —1.8010138 
Add —1.960202 


“ 144 = 2.158362: 


“237 = 2.374748 
—1.783614 
2 
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196 


Ex. (11.) 


Log. 


66 
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11 


3 


To 


Ans. .416532 


345 / 872.0065 
mary AEN 


872 
.0065 


.038 
4685 


345 


417 


2 r6( 958 


278 
19738 


873 
956 


—1.567228 
—1.855742 
—1.960202 
—1.815944 
0.845098 
0.661042 
1.041393 
—— 1.619649 


) 


= 2.940516 
=— 3.812913 


From 0.753429 


Take 


= — 2.579784 
3.670710 
2.250494. 


— 2.502935 
3 


5 ) —5.508805 


Ans. 


v8) ( 


10457 


278 
19738 


—1.101761 
2.537819 


1.639580 
2.620186 


——1.019444 


2.444045 
3.295127 
—1.148918 
3 


4) —3.446754 


Add 


—1.361688 


EVOLUTION BY LOGARITHMS. 


Log. 873 = 2.941014 
« 956 = 2.980458 
—1.960556 
3 
To  —1.881668 
~~ 1.243356 
me « 25 = 1.397940 
0.641296 
« 476 = 2.677607 
Ans. .0091979=—3.963689 

17 /13.73X.0706\2 

Ex. (12) z=i75 5 —) 
Log. .0706 = — 2.848805 
“ 13.73 = 1.187671 
—1.986476 
“ 953 = —1.403121 
0.583355 
3 
2) 1.750065 
1.875032 
6 17 — 1.230449 
3.105481 
« 112 = 2.049218 
Ans. 1.138 1.056263 

38.47 x.468\ 2 
Ex, (13.) z= “NT i6 ) 

Log. 38.47 = 1.585122 
«463 =—1.665581 
From 1.250703 
“ 087 —2.568202 
“« 576 2.760422 
Take 1.328624 
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—1,922079 
2 
3) —1.844158 
Ans. .887262—=—1.9480522. 

475><829¢1728\ 4 

Ex. (14.) zs oe ) 
Log. 475 —2.676694 
« 399 2.517196 
“ 1728 - ==8,937544 
: 8.431434 
« 128 —92.107210 
3) 6.324224 


Ans. 128,.2==2.108074 


COMPOUND INTEREST. 
Art. 312, (p. 292.) 
Ex. (7.) A=p(1--ry=16(1.05)", 


Log. 1.05 =0.021189 
30 

0.635670 

e116 =1.204120 


Ans. $69.15=1.839790 
Ex. (8.) A=p(1-+r)'=2000(1.08)2. 


Log. 1.08 =0.083424 
11 

0.367664 

« 2000 —8.301030 


Ans. $4663.31=3.668694 


COMPOUND INTEREST, 


Ex. (9. A==p(1+-r)'=27.18(1.04)8, 


Log. 1.04 =0.017033 
8 

0.136264 

AH Oe Be: =1.484249 
1.570513 

3 months, 1.01 = .004321 


Ans. $37.56=1.574884 


06, 81x44 
Ex. (10.) A=p(l-+r)'=1728( 1+ 
Log. 1.015 0.006466 
34 
0.219844 
« 1728 = 3.237544 


Ans. $2866.74—1728=$1138.74—38.457388 


Ex. (11.) A=p(1+r)'=18.29(1.04)*. 


Log. 1.04 =0.017033 
8 
0.136264 
“ 18,29 =1,262214 
1.398478 
« 1,028=3 months, 12 days § = .011993 
Ans. $25.78=1.410471 
A 800 

Ex. (12.) P= (+r) (1-.05)" 
Log. 1.05 =0.021189 
‘ 
Arith. Complement of 0.148323 
Is —1.851677 
Log. 800 =2.903090 


Ans. $568.04==2.754767 
1T* 
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y) 500 500 
Ex. (13.) Ot) eee 
4 


Log. 1.015 = 0.006466 

36 
Arith. Com. of 0.232776 
Ts +s =— 1.767224 
Log. 500 = 2.698970 


Ans. $292.54—= 2.466194 


Ex. (14) r=(= A (2000.0) 


Log. 1609.76 = 3.206762 
« 800 =2.903090 
. 0.303672 ( 4h. 
1.06=0.025306 
1 
"06. Ans. 


Log. 5007.43 
Log.(= 5) eteenr \. Log. 8726 / 3726 — 


eee *— Loe: (i--r) ~ (Log. 1.08) — 
Log. 5007.43 =3.699615 
“ 3726 =3.571248 
0.128372 
« 1.08 = .012837 


128372+-12837—10 years. Ans. 


Log. 3 Log. 3 
Ex. 17.) 3p=p(1+-r)'=t—_—__F 
SM ars Case bait PR, eV 
hegeoid =0.477121 
« 1.05 —0.021189 


477121+21189=22 years, 188 days. Ans. 
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Ex. (18.) Log. 23,267498 =7.366750 
“ —17,068666 =7.232199 
« —-1,031465 =0.184551(4 
1 F 
-031465 per cent. Ans. 
Ex. (19.) Log. 100,000000 =8.000000 
“  28,267498 =7.366750 
0.633250 
- 031465 = 0.018455 


633250+13455=47 years, 3 days. 
1850-+-47=1897, May 3. Ans. 


Ex. (20.) A=p(1--r)'=155(1-++.035)?. 


Log. 1.085 =0.014940 
9 

0.134460 

“ 155 =2.190332 


$211.24—=2.324792 
$211.24—155—$56.24. Ans. 


Ex, (21.) A=p( 145 5) =820(145 =): =820(1-4.0225)° 


Log. 1.0225 = 0.009663 
: 5 
0.048315 
- « 820 —2,913814 
$916.49. Ans.=2.962129 
A 458,25 
Bes ca) = (1p.0225) 1-f.0225" 
3) 
Log. 1.0225 =0.009663 
5 
0.048315 
«458,25 — 9.661102 


$410.02. Ans. =2.612787 
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© 74663.84\" 
Ex. (23.) r=(2)=( 


~ 2000 — 
Log. 4663.34 —3.668696 
« 2000 =3,301030 
367666 (11 
1.08= .033424 
1 


~ 08 per cent. Ans 


DISCOUNT AND PRESENT VALUE AT COMPOUND INTEREST. 


Art. 313, (p. 294.) 


S 600 
Ex. (1.) P= Try (1.06) 
Log. 1.06 —0.0253806 
3 
Take 0.075918 
« 600 From =2.778151 
$503.77. Ans.—=2.702233 
S 312.50 
Ex. (2.) P=(pry (1 +.045)" 
Log. 1.045 =0.019116 
2 
Taxe 0.038232 
“ 312.50 From =2.494850 
$286.16. Ans.=2.456618 
S 1000 
Ex. (3.) P= pr) (1-0) : 
Log. 1.05 - ==0.021189 
4 
0.084756 
“ 1000 3.000000 


$822.70. Ans.—=2.915244 
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“Bk (4) d=S(1— a>) =8700(1- ae) 


Log. 1.05 =0.021189 
10 

0.211890 

« 3700 —3.568202 


$2271.49, present worth, —=3.356312 
$3700—$2271.49—=$1428.51 discount, Ans. 


Ss 3456 
Be) P= Tp 06F 
Log. 1.06 —0(.025806 
5 
0.126530 
« 3456 =3.538574 
$2582.52, Ans. - —3.412044 
Ex. (6.) a=S(1— re oy) 456(1— aE am) 
Log. 1.06 0.025306 
4 
0.101224 
« 1000 3.000000 
$792.09. 2.898776 
$1000—$792.09—$207.91, Ans. 
Lies 
Ei eee 
Log. 1.02 0.008600 
20 
1.4859= 0.172000 
1 
4859=—=—1.686547 
« 100 =2,000000 
1.686547 
“« 02 —2.301080 


$2429.49, amount, =3.385517 
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A 2429.49 


P= 10s 
Log. 1.08 
“ 9429,49 


$1653.47, present worth, 


Ex. (8.) A=p(14-r)'=100(1-+.02)2, 


Log. 1.02 
« 100 
$126.82, Ans. 
A 400 
Ex. (9.) P(r) (-.05)" e 
Log. 1.05 
“ 400 
$845.53 


$500~-1.20—$416.66 ; 
$416.66—$345.58=$71.13. 
That is $500 is better by $71.13 


A 1000 
eae pera ERTS 
Log. 1.05 
« 1000 


$746.21, Ans. 


=0.033424 
5 

0.167120 
8.385517 
—3,218397 


0.008600 
12 
0.103200 
2.000000 
—=7.103200 


0.021189 
3 
0.063567 
2.602060 
2.588493 


0.021189 

6 
0.127134 
3.000000 


= 2.872866 
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DEPOSITS. 


Arr. 314, (p. 298.) 
Bx. (4.) A==a(a+r) ((1-++r)'—1)=1000(1.08) ((1.08)—-1). 


iF 03 
Log. 1.083= .012837 
10 
Me ae 
“8439 =— 1.536432 
< 1.03 = 0.012837 
1000 = 3.000000 
cs .03=2.477121 Arith. Com. = 1.522879 
11,807 inhabitants, Ams. = 4.072148 


Ex. ‘5, date) ((1+r)=1)_150(1.02) ((1.02)")—1 


Z 02 
Log.  1.02=.008600 
50 
2.6915=.430000 
1 
1.6915 =0.228272 
1.02 =0.008600 
150 =2.176091 
.02——2.301030 Arith. Com. =1.698970 
$12,939, Ans. ==4.111933 
toe aren), Meare) 
a(l+-r 5 
Hee Ao) (ice. dav. aa aan dog. . 1.06 — 
‘ Log. 400 .06=24 From 1.380211 
“ 1,06 0.025306 
“ 47 . 1.672098 


Take 1.697404 
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48173 —1.682807 
i 
1.48173= 0.170768 
1.06 025306 


.170768+.025306=6 years, 273 days. 


5000 .045 

Ex. (7.) faeceer 
Log. 5000 3.698970 
«045 —2.6538213 
1.045—0.019116 2.352183 

6 

1.3022 0.114696 

1 
~ 8022 =— 1.480294 
1.045 =~ 0.019116 
ba Si —1.499410 
$712.48 for the son, == 2.852773 
5000 .045 

Log. 5000 = 3.698970 


045 =— 2.653213 


From 2.352188 . 
1.045=0.019116 
11 


1.62284—0.210276 
1 


62284— —1.794367 


1.045 = .019116 
Take —1.813483 
$345.71 for the daughter, — 2.538700 

300 &.04 


Ex. (8.) (1.04) (1.04) —T)’ 


Log. 300 .04—=12 =1.079181 
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1.04— 017033 
10 
1.4802 =.170330° 
1 
A802 =— 1.681422 
1.04 = 0.017033 


1.698455 
$24.02,8, Ans. 1.380726 


Ex. (9.) eS 
Log. 1.015=0.006466 
40 
“ 1,814=0.258640 
cau 
«(814 = —1,910624 
“ 1.015 = 0.006466 
TT OHO = 1.000000 
“  015=—2.176091, Arith.C. = 1.823909 
$550.81, Ans. = 2.740999 
10 
Ex. (10.) 40(1.06) Le) =u 
Log. 1.06=.025306 
10 
1.7908=.253060 
1 
.7908 = —1,898067 
1.06 0.025306 
40 1.602060 
.06=—2.778151, Arith. Com. —‘1.221849 
$558.88 2.747282 


$558.83 —$550.81==$8.02 more, Ans. 
18 
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EXPONENTIAL OR TRANSCENDENTAL. EQUATIONS 


pa@e Log te (reat 


Log. 124.94 


Ex. (9.) 


Log. 1.06=0.025806 
Log. 202540 


“ce 


=2.096701 
=1.894261 


0.202540 


* ==5.306511 


=4.403157 


=0.903354 


We do not add 1 to the years, because the number of years 1s 


one less than the number of terms. 
apply to the 10th question. 


Ex. (10.) 


Log. 4663.31 


Log. 1.08=0.033424 


‘ 


And 1] added to 1840=-19510 


Ex. (11.) Log, a 


Log. 1609.76 


“ 


8.668694 
—8,301080 


0.367664 


5.565451 
4.524058 


=1.041393 


=3.206732 
= 2.903090 


3.303642 


The same observation wil] 
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Log  1.06=0.025306. 
« 303642 —5.482362 
“ 25306 ==4.403223 
12 years, Ans. ==0.079139 


4663.31 a 
Bx. (12.) r=(= ya =(a00- oo) 
Log. 4663.31 =3.668694 
« 2000 =3.301030 
.867664(11 
1.08 =.0332422 
1 
.08 per cent. Ans. 
Ex. (13.)  2= 
Log. [a+(r—1)S]—Log. a __ Log. [8+-(8—1)295. 23]—Log. 8 
Tr Log. 3 
295.23 3—1+43=59049. 
Log. 59049 =4.771212 
«“ 3 =0.477121 
; 4.294091 
4294091 =6.632871 
477121 | =5.678628 
9 days. =0.954243 
ANNUITIES. 
Art. 329, (p. 306.) 
a((1+r)'—1) _500 ((1.05)”—1) 
a) ay (LL 


Log. 1.05=.021189 - 
20 
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2.65382—= .423780 


7 . 
1.6532, = 0.218825 
500 = 2.698970 
From 2.917295 
(1.05)” “= 0.423780 
05 = — 2.698970 
Take —1.122750 
$6230.81, Ans. = 3.794545 


Ex. (5.) We first find the amount at compound interest of 
$6230.81, the sum deposited, for 10 years. 


A=p(1-++2)?=6230.81(1-++.05)”. 


Log. 1.05 =.021189 
10 

"211890 

Log. 6230.81 —=3.794545 
$10149.27 =4,006435 


We next find the amount of the annuity for ten years. 


eg he p((i-+-r)'—1)= 500((1.05)"—1) 
ie r -05 
Log. 1.05= 0.021189 


=A0 
1.6289—0.211890 
1 

Log. 6289 == — 1.798582 
Log. 500 = 2.698970 
= 2.497552 
Log.  .05 =—2,698970 
$6289 = 8.798582 


Hence $10149.27 —$6289-—$3860.27, Ans. 


Ex. (6.) The answer to this question is the amount of an 
annuity of $500 for ten years, as found above. $6289. 


ANNUITIES. 


__ Ar(1-r)'__1728><.04(1.04)" 


Ex, (7.) ny a era ir es ee : 

Log. 1.04= 0.017033 

10 

1.4802 =0.170330 

if 7 

.4802——1.681422, Arith. Com. —0.318578 
1728 x .04—=69.12 =1.839604 
(1.04) =0.170330 


$213.09 =38.828512 


. ( a 5 500 
= =) °S 500 —4000 x.015 


ES, elie (1+7) a Log. eS 
Log. 500° = 2.698970 
500—(4000 x.015)—440 =?.643453 

.055517 

1.015 006466 
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0.55517--.006466—8 half-years, &e., or 4 years, 106 days. 


4 _a((1--ry—1)__90 ((1.01)"—1) 
Ix. (9.) lin On Loree 
Log. 1.01= 0.004321 
40 


“ 1,4888—0.172840 
1 


«4888 = —1.689131 
« 90 = 1.954248 
=~ 1.643374 

« (1.01)° = 0.172840 
“ . 01 —— 2.000000 
$2954.84, Ans. = 8.470534 
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INVOLUTION OF BINOMIALS. 


Arr, 380, (p. 310.) 


Ex. (9.) What is the third power of 2a—b-+-c?? 

Let z—=2a—8, and y=+c. 

Then, (z+ y)=2?+432°y+ 32y'+y’. 
P=(2a—bP=8a—1 20% 6al?—B’. 

32°y=3(2a—b)’c? = 12a’e?—12abe4-30"e’. 

at era le ican ame eS 
PH(Cyse. 

Therefore, (2a—b-+c*)’=8a’—12a*b--6ab* b+ Zari 

12abc?-36°c?+ 6act—Bbc*+c% 


Ex. (10.) What is the fifth power of 4a—5d ? 

Let z=4a, and y=5d. 

Then, (2—y)=2’—dz'y+ 10z*y?—1022 yp—day'—y’. 

x= (4a)’—=1024a". 

—d2z'y=5(4a)4(5b) = 640024. 

+1027y’=10(4a)*(5d)?—=16000a"*. 

—102’y’=10(4a)°(56)=20000078*. 

252y'=5(4a)(5b)'= 125 00a. ; 

—y>=(5b)’—= 381258". 

Therefore, (4a—5d)’=1024a° —6400a'04.160000 °3?—20000a" 
?+4-12500ab*—31250°. 


Ex. (11.) What is the sixth power of 3a?—23° ? 
Let z=8a’, and y=20%. 
Then, (e«—y)’=2°— 62° y+ Lb2*y?—202°y?4 152°y*— 62y?+-y? 
tas (307 P= 1200". 
— 62°y==6(8a")’ (26) =—2916aS*, 
+152'y?=15(3a7)*(20°)’ = +. 4860a°S, 
— 202? y= 20(3a7)*(26°>——_4320a*D®, 
+ 152°y'=15(8a7)?(25?)'\—= + 2160a'bY, 
—6zy'=6(8a")(26°)>=—576a°L. 

+y'=(2b°)’=+ 646", 
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Therefore, (3a?— 26°)°—729a"—2916a°b°+-4860a54°—4320a°D? 
+-2160a*b?—576a7b" +645", 


Ex. (12.) What is the fourth power of m+-n—p? 

Let z=m-+n, and y=—p. 

Then, (x—y)*=2'— 42°y+ 62°9?—4ay?+y*. 

2'=(m--n)'=m'*+4m'nt 6 mn? +-4mn? nt. 

—42°y=4(m--n)*(—p) = —4m?p — 12m’np—12mnp—An'p 

6.2°y’ = 6 (m--n)?(—p’?) = 6 mp? + 12mnp?-+ 6n2p?. 

— 427? =4(m--n) (—p*)=—4mp>—Anp’. 

y'=(—p)' =p". 

Therefore, (m-+-n—>p) tm +4! n+ 6m?n?+-4mn'+-n*—4m'p 
. —12m’np—12mn?p—4n'p+-6mp*+-12mnp?-+ 6n°p?—4mp?—4n 

ppt. 


Ex. (13.) What is the eighth power of m?+-n’ ? 

Let z=m’, and y=n’. 

Then, (x+-y)S=2'+ 827y+ 282°y?+ 562°? + 70z'y!+5627y% + 
2827y'+ 82y' +73. 

Let m be substituted for z, and multiply each of the powers 
by 2; and let 2 be substituted for y, and multiply each of its 
powers by 3. je 

Then,  (m?—n°)P=m"°+ 8m4n? + 28m?n°+ 56m n’+-70min? 
+56m'n 28m! n+ 8m?n tn, 


Ex. (14.) What is the seventh power of 1427? 

Tet z—=1, and y=2z". 

Then, (2+y)'=2' + 7T2'y+21e'y?+352'y?+ 35274 aaa t 
Tap +y. 


For z and its powers in the above process substitute 1, and for 
y substitute x, and multiply each power of y by 2. 

Then, (1-2?) =1 4-72? +. 2121+ 352°+4 35284 212°4-72" 
2%, 

Ex. (15.) What is the second power of a+d-+-c-+-d--e+/? 

Let z=a-+b+c, and y=d+ef. 
Then, (t+-y)?—=a?+ 2xy+y’. 
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And 2?=(a+0-+-c’=a?+ 2ab+2ac-+-b?+ 2be-+e’. 
2ry=2(a 4+b+-c)(dte+f )=2ad+ 2ae+ 2af+ 2bd+ 2be+-2bf+- 
2cd+-2cf. 
y?=(d+e-+f )?=d?-2de+ 2df+-e?+ 2ef-+f?. 
Therefore, (a+b+¢+d+e+f )?=a’+2ab-+-2ac-+-b?+-2be-+-c? 
+ 2ad+ 2ae+ 2af-+-2bd-2e+ 2bf+ 2d-+-2ce-} 2cf-+-d?+- 2de- 
Ldftelp off. ! 


Ex. (16.) What is the tenth power of a?+-2*? 
_ Let za’, and y=2. 

Then, (cy) =c" +4 102x°y+- 452%y?+ 1202772102 + 
252a°y° +2102*y® + 1202%y' + 452748 4-102y?+y™. - 
Change the z’s and y’s to a’s and 2’s, and multiply each of 
their powers by 3, and we have ; : 
a®+1-10a"b?+- 4504+ 1200769 +-210ab¥ + 25206" +-210a%S8 
-+120a°S+- 450°" + 10a°b” 6 


Ex. (17.) What is the xth power of a+ ? 
a" +a"1h4 a3? a 5° a" ... @b'4%+9%""+ah°116. 
We have omitted the coefiicients. 


Ex. (18.) What is the sixth power of a—b-+-c ? 
Let z=a—Ad, and y=c. 
Then, (7+y)°=2° + 62°y+ 152ty’+-202°y)+-lda?y'+ bay ty’ 
_ And = 2®=(a—b)’=a’—6a°b+ 1da‘h?— 20a°834- 15a7b*— bab? 
40°. 
62°y=6 (a —b)’c=6 (a? —5a‘d + 10a°S?— 10a7b?+-5abi—B)\cm 
6a°c— 80atbc-+60a°b7c — 60a’b?c+ 30ab'c—6b'c. 
152*8’=15(a—b)*(c?) = 15 (a'— 40°04 60°’ — 408? +d) P= 
L5a‘c?— 60a%be?-+- 90a°b*e?— 60ab'c? 4-154. 
20274? =20(a—b)*(c?) = 20(— 8074 8ab?—B')F = 
20a°c?—60a*bc? 60ab7c? —208%c3. 
152z°y*=15(a—b)?(c*) =15(a?— 2ab+ 67) 
15a’c*—80abc*+-158’ct. 
62° =6(a—2) (c’) =6ac’— dc. 
fe 
Therefore, (a—b-++-c)’=a°—6a°b-+ 15atd?— 200°? 154° 
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6ab°+-2°+-6a°c—30a‘dc-+ 60a°b°c —60a°b'c-+ 30ab‘c—68%c4+-15ate? 
—60a*bc?+-90a"b*c? —60ab*c?--15b44-20a%c?— 60a7bc?-+ 60ab%c?- 
208’? 4-15a°ct—30abe!4-152%ct+ 6aci—6dc°-+c°. 


Ex. (19.) What is the fourth power of a’—z ? 

Let z=a’, and y=z. 

Then, (x—y)*'=2*—42°y+ 62°? 4ay>+y'. 

Change z for a’, and y for z. Multiply the powers of z by 5, 
and apply them"to a. But z, which is substituted for y, may 
have the same powers as y. 

Then, (a°—z)=a”—4a" x 6a"2?— babe? 

Ex. (20.) What is the third power of 2a?—30? ? 

Let z=2a’, and y=— 30’. 

Then, (z—y)?=2°—32°y+ 32y’—7. 

And 2?= (2a?)?= 8a". 

“< —32°y=3(2a*)?(3d*) = 360'*, 
“ 1327y'=3(2a’)(3b°)?= 547%, 
« — Y= (3°)? =27D°, ri 

Hence, (2a’—3°)?=8a° 3664 54ats* 2709 


BINOMIAL THEOREM. 


- Art, 332. (p. 314.) 
Ex. (5.) What is the cube root of 7 ? 
Here «/7=A/ (8—1). 
Then, P=8; Q=-53 m=1; and »=3. 
Hence, P= 8" = 38 = ++2=A. 


m. 1 i 2 i 
ar eal RS a Ti 


m—n it it ds 1 ny 
jy BIH 3X 3X9 6 
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on i 1 1 5 
Ba ON ae = abe 
m—3n 8 5 1 le 5.8 
In, DQ=—75X 359.9% —3= 369.1290 
Fees ean gs 5.8 


Therefore, /7= =2—- 55-3 6.2! 3.6.92" 3691200 & 


Ex. (6.) Expand ( ak into an infinite series. 


3 m==2; and n=5. 


Here P=1; Q=— F 


Hence, P*=1 "=F ISA. 
m 2 a 2a 


mie tel Ams aA ee 
m—n Re a 23a? 
“Sac 2 GO Oe tee ai 
m—22n 8 2 3a? a 2..3.8a° 
Sgt 6 815% Bao 1 0B 
dacs Fg eases __ 2.8.82? ay 9.3.8.138a* 
Tae 50°* 510.16 se Oe oe 


f : 
. Therefore, (a) ei eee 


, or its equal 


Ex. (7.) It is required to convert 
ye (1+-2)° 
(1+-z) +. into an infinite series. 


Let P=1; Q=3: m=—1 3 nm=—5. 


Then, fs =A. 


m—2n =I A10 S64 6.1123 
eiarte( 36) oe 2 Ce 
Bn P= 45 XB0%T ar 


INDETERMINATE COEFFICIENTS, DAT: 


om aT 15) Oe, 46,11, 160 
ay PPX — 5.50.15 * T= + 50.15 0 

1 z, 6e? 6.11z>  6,11.162" 
peters, a era) 5105.10.15 + 5.10.15.20 7 © 


1 
Ex. (8.) It is required to convert (a2—b)* into an infinite 
series. 


4 
Let P=a; == m—=1; and n=4. 


n 4 4a 
m—n j——4 b b 30? 

Qn Bee ie ee 
m—2n | 30? b 3.78 

at i Le a oe” 
m—3n 1—12 3.72 es Tlie, © 5, 


Ss Cee 
ea) art O-p aa zee 28.12.1604 , ke, ). 


INDETERMINATE COEFFICIENTS. 


Anr. 333. (p. 815.) 


2 


a : : 
Ex. (2.) Expand Pabarwa into a series. 
a 


Assume A-++- Bz+-C2?+ D2? Ext= Fase 
We first clear the equation of fractions. 
A+ Be+C2'+D2?+ Ex. 
a’ 2ax—2’, 
@A+¢Be+eC2?+aD2 +e Ex". 
a= _ 4+-2aAzr+2aBr?4+-2aCz?+ 2aDz*. 
—Az’— Bx?—Czx'. 


* 


Q1& KEY TO G@REENLEAF’S ALGEBRA. 


@A+(@B+2aA)x+(eC-+-2aB—A)2°+ (a’D-+-2aC—B)a*+ 
(E+ 2aD—C)z*. 
We next transpose a’, and make each term = 0. 


1. Here @A=a’, or A=l. 
Qa 2 
2. @B+2cA=—0, or aB=2a, and ==>; 


5 
8. @C+2aB—A=0, or ®C=A—2aB=1-+-4, and C= 
4, @D+2aC —B=0, or #@D=B—2aC= ; 


—2 2.54: _ 
—— ant a and pea 
a ; a 
5. @E+2aD—C=—0, or ®2E=C—2aD= 
+5 24 —29 +29 


a 
Therefore, substituting these values of A, B, C, D, E, &c., in 
the assumed equation, we have 
a 22, 527 122° 2924 
a aay Mrlesets ola ew oa 
at2axr—x Pes a a a 
where the numerical coefficients form a recurring series, in which 
each term is equal to twice the preceding, added to that before it, 


as 12—=25+2; 29—12X2-++5, &e. 


Ex. (3.) Expand «/(@—2*) into a series. 


Assuine A4-Bz°+Cz*+ D284 Ex’, &., = (a—2. 
A+B? ,-Cx'+-D2°4-E28, 
A+Br4Cx't D284 Ex!. 

A? ABz?+ ACz*+- A D2 A E28, 
4+-ABx+ Bett BCx'4 BDz. 
a2 | + ACz+ BC2*+ C23, 


+AD2°+ BDz, — 
+ AEz', 
1. Here A?—=a?, A=a. 
1 = 
= QAB—~—I1 — 
, and B in 


INDETERMINATE COEFFICIENTS, 219 
3. 2AC+ B=—0; 2AC_B; ey 


4, 2AD4+2BC=0; 2AD=—2BC ; — 


a) 
1280" 
- Therefore, substituting these values of A, B, C, D, E, &c., in 


x? at ag 


9a 8a? 160° 


&c., where the factors of the coefficients are the odd 


6. 2AE+2BD+C’--0; AE=— ae -, and H= 


the assumed equation, we have (a —x 22 — a 
52 8 
1282” 
numbers in the numerator, and the even ones in the denominator. 
The exponents increase continually by 2, that of z in the numer- 
ator being always greater by 1 than that of @ in the denominator ; 

and the signs after the first term are all —. 


1422. , 
. Ex. (4.) Expand Top into @ series. 


Assume A+ Bz-+Cz?+Dz°+ Ex’, &., = 
A+ Bz+Cz?+ Dz’+-Ezx* 
1—z—2? 
—Az— Ba?—Cz?— Dz* 
—Az’?+ Bai—C2'* 
TeaT BAe} CBA DC BE 
—D—C)z*. 
1. Here A=1. 
2, B—1=2, or B=+3. 
3. C—3—1=0, or C=+-4. 
4. D—4—3—0, or D=4+4+3=- 7. 
5. E—7T—4=0, or E=7+4=-+1]1, &e. 
_ Therefore, substituting these values of A, B, C, D, E, &c., in 
— a = 148244224 Ta? 
1iz', &c., where each coefficient is the sum of the two preceding 


1422 
1l—z—z* 


the assumed equation, we have 


ones. P 


19 
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"Ex. (5.) Expand a/(1—a) into a series. 
Assume (1—a)?=A-+ Br-t Cz? Dx? Eat+ Feat, &e. 
Assume’ (1—a)? = A— Ba—Ca?4+ Da? + Eat— Fa’—, &c. 
A— Ba—Ca?— Da?— Ea‘ — Fa? 
A—Ba— Ca?— Da?— Ea’ — Fa’ 
A’?’— A Ba—ACa’?— ADa’?— A Ea*— A Fa’ 
—ABa-+ B’a’+ BCa’+ BDat+ BEa’® 
—ACa?+ BCa?+ C’at+-CDa? 
— DAa+-BDa'+ CDa* 
—Ala'‘+ BEa’® 
—A Fa’ 
1—a=A?— (2A Ba)+(—2AC+ B?)a?+ (—2AD+2B0)a°+ 
(—2AE+2BD+C)at+(—2AF42BE42CD)a’. 
Then, bringing all the terms to one side of the equation, and 
equating the coefficients, we have 
1. A2—1=0, 4#=1; A=1. 


2. —2AB+1=0; therefore, B= = 
3. —2AC+B=—0; therefore, — 
cate! 3 
Al =| 2BC=0 .-. 2AD=—— ———. 
it on nt Dea 
3 
5. —QAH-+2 2—() .°, aeneee Sie = 
A 7 BD+C’?=0 QAE Lad and E 
3.5 p 
2.4.6.8 
3.5 
6, —2/A ; =0.:. — _ 
F+2BE +2CD=0 QAF: TAG. seater 
BY disih 
and P= sR 107 ) (SAO FO 


Therefore, substituting these values of A, B, C, &., in the 
assumed equation, we obtain 


2 
Rie ajay a @a 3a? 3.5a4 3.5.Ta? 
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qt 
Ex. (6.) Expand cs into a series. 


1—z 
Assume AF Br Co Di} Ea. 
Clear the equation of fractions by multiplying both sides by 
{—2z7—23z’, and we have 


1—z=A+(B—2A)z4+(C—2B—3A)x?-+ (D—2C—3B)x°+ 


(E—2D—38C)zx*. 
We transpose 1—z, and equate the coefficients of the above 
terms with zero. 

i A—1=0; A=1. 

2. B—2A+1—0; B=2A—1=—2—1=—1. 

3. C—2B—3A=—0; C=2B+43A=24+3—5. 

5. E—2D—3C=0; E=2D+3C=26+15=—41. 
Therefore, substituting these values of A, B, C, D, in the as- 


. Sumed equation, we have 


1—z 
13 ae 
Twice the coefficient of any term of this series, added to three 
times the preceding one, will give the following term. Thus, 
2x47+3X18=1212°—6th term; 2121+3x41=—365=— 
7th term. 


_ Ex. (7.) What is the expansion of cal 


Assume (A—Bz—Cz’ —Dx)'=(a—b)* : 
Raise this assumed quantity to the fourth power, and bring all 
the terms to one side of the equation. Make each term = 0. 


“agatha? 4182441244 12124 3652°. 


ero 


“Then substitute the values of A, B, C, D, &e., in the assumed 


equation, and we find 

megan tig 3.70? 3.7.116! 

4a 4.80? 48.120 4.8.12. 1624 
Or, 

This question may be solved thus : 


(a—b)t=at (i— y &e.) 


1 ph 
4 4 
_Let (2—1)=a#( 1-7 ) . Expand (1) into a series, 
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and let the coefficients be represented by A, B, C, D, &., as in 
the preceding examples, and we have 


b\4 bgt EP ee 
Gey =1—A_4B5 C5405, 
oder eee 1 A ie Eas 
By the Binomial Theorem, A=7; B=4X5=—7%3} C= 
1 ee ae WE ley meee ort tt Re Set mes Fc 
—7*3Xg-a%e% 7a) P=7XgX7gXG——a*8*12* 
ir 
16° 
Substituting for A, B, C, &c., in the expansion, their values 
we have 


2 3m 4 
(o—0)tat (1-F Bim BT oe ) 


Kx. (8.) It is required to expand eh 
a 1 
A A pee SE 
ssume A+ Bz+C2?+ D2? (aay ap oae pat 
A+ Bz -C2?+ Dz? 
a’ +-2az+-2° 
Aad -Ba’x+-Ca’x?+ Da’x® 
+2 Aax+2Baz?+ 2Caz* 
+ Az?+ Bz* 
1=Aa’—-(Ba?+-2Aa)x--(Ca’+-2Ba+ A)2x?-+ (Da?+-2Ca-+ B)z'. 
A@d—1=0; Ad=1; pias. - 
a 
Ba?+-2A=0; Bee: praetor 
a a*~a a’ 


Ca?+-2Ba+-A=0 ; Cesena +3= = ‘< 3 C= 


a 
Bay tale 


aa? at 
Da’+-2Ca+-B=—0; Die 2 D= 
Ce cea? 
4 71 4 * 
aXga— ZF 
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Substituting these values of A, B, C, D, &c., we have 


1 2x 822 ae? 1 
ke eed ae —2 69 
a sak at ates z Selene “@ (a2) 
Ex. (9.) It is required to expand ——___ e oy 
1 
1 
Assume eat ge es 1 Gee eee 


We proceed to multiply both sides of the equation by the de- 
nominator of the fraction, and we have: Aa®+(Ba?+6Aa’)z+ 
(Ca? +-6 Ba? 4-12.Aa)2?+,( Da? +6Ca?+12Ba+ 8A)z’. 
_ By equating the coefficients of the different powers of x with 
zero, and then reducing the terms, we have 


Aa—1=0. A= 
Get) AT 6 
ae ee 
Ba?+6Aa’?=0. =-F X4Xa= a 
j 30 Lana 24 
3 2 aoe — es) aac 
Ca’+ 6 Ba’+-12Aa=0. C= (S AE \a=+ os 
144 72 8\1 80 
Da?-+-6Ca?-+-12Ba-+8A—0. D=(44+5 5 ala 
By substituting these values of A, B, C, D, &c., we have 
1 62. 242 802 1 1 


@ @!' @ @& (a+22) @ bar ldecp oa 

Ex. (10.) It is required to find the expansion of 

2 2 
(cay? o-2er-pa* 

We assume A+ Br+-Cz?+- DEG STi Dea pat 

Having multiplied both sides of this equation by the denomi- 
nator, we obtain 

2=— Ac?+-(Be?+-2Ac)x-+-(Cc?++-2Be-+-A)2?+ (De?+-2Be-+ B)x? 

By equating the coefficients, we have 

2 

al Ac?—2—0 ; A=+3 
19* : 
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x i. 4c 4 

2 —()- ary aa 

2. Bc?+-2Ac=0; B=yZ a eo 
3. Co 2Be+A=0 ; ca(® ~e) a3 e =+5 
1 a g 


4, De-4+2Cc+B=0; p=(4-4 ee 


By substituting these values of A, B, Cay; ee we have 
2 Ag 62? | 8z3 2 2 


Gre lange ae TENS Se 


Ex. (11.) It is required to find the expansion of ——.. a = ab” 
By pic this expression into ee. § &e., we fiat 
2b\-$ 
2 —3___ 72 —3 — =_— — 
a (a4-26)*=a? Xa (442 -) = (14+ =) : 


Expanding into a series, we he 


G42)" eB Ce 


By the Binomial Theorem, we find A=—3: Bs x =6; 
—5 —6 
Substituting for A, B, C, &c., their values, we have 
a 1 65 242? 802? 
arora Sree ). 


Ex. (12.) What is the value of orm in a series ? 


Assume A+ Br-+-Cz?4-Dz?—=—— e 5h 

Square both sides of the equation, and multiply all the terms 
by the denominator of the fraction, and bring all the terms to one 
side of the equation, and we have 
a aren (2A.Bb?-A*b’)x-+ (2.A?C?+ Bb*)a?+-(A DB?+- 

BY) x* 

—1+ A’’+ (ABb?+ A’)z+ (2ACB?+4-2A B+ B’)2?, 

| +(A.Db+-2BC0?4-2AC+ B)2?+ (AD+2BC)zt, 
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Then, substituting these a: of A, B, C, &c., we have 
I 1 ‘8.52 3.5.724 & 
wai b oe we C46h 346.8 7 °° 


SUMMATION AND INTERPOLATION OF SERIES. 


Art. 337, (p. 318.) 


Kx. (3.) Required the several order of differences of the series 
15,28, 4°, 5%, 
1, 8, 27, 64, 125. 
dpid, oi, OL 
12,18, 24. 
62 56. 


Ex. (4.) Find the order of differences in the series 3, }, 4, 
ps os, &e. 
Bd & Te» oe 
t & Tes oe 
% Te ve: 
Te oz 


ue 


Art. 388, (p. 319.) 
Ex. (6.) It is required to find the first of the sixth order of 
differences of the series 3, 6, 11, 17, 24, 36, 50, 72, &e. 


By adopting the formula of the fifth question, we obtain the 
following series : 


6.5 6.5.4 6.5.4.3 6.5.4.8.2 
3—6.6+(—> )l1— sry T+ (5 34 7 )a—( csi) 
6.5.4.3.2.1 
Soe pat —340-4.360—2164.50— 
ag ( 5345.6 ))50 a, Gaon era ae 


_-—14, first term. 
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Art. 339, (p. 319.) 


x. (8.) Reyuired the ninth term of the series 1, 5, 15, 35 
70, at 
é it ’ 


5, 15, 3 
4, 10, 2 
6,1 


oy 


~~ 


1. ?- 


We find the first differences are 4, 10, 20, 35; the second are 
6, 10, 15; the third 4, 5, and the fourth 1, &e. 

Therefore; d==4.d/==0, d e=4, deal. 

By adopting the formula in seventh question, we have the fol- 
lowing series : 


148.44 & \e+(=e ne S)a4 ae 1148241684 
224+1-70—495, the ninth term. 
Ex. (9.) It is required to find the tenth term of the series 1 
8, 6, 10, 15, 21, &e. 
13d, Os Omen ie 
PAs i: ati 3 mao 
a hesarad bye Se 


Here d/’—=2, d’=1, and n==2; therefore, 
m—1\,, , (n—1)(n—2) ,, 9.8 
1++18+436—55, the tenth term of the series. 


Arr. 341, (p. 320.) ~ 


Ex. (12.) Required the sum of 12 terms of the series 1, 4, 10 
20, 35, &e. 


1, 4, 10, 20, 35. 
3, 6, 10, 15. 

3, 4, 5. 

al segdy 


Let n=12, a=1, d’=3, d’=8, and d’”’=1, and we have the 
following formula : 


< 
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mela eens) Cae (e)5?) 
(=P yeraxi4(FX4)s — Nige a et eel 3 


11365, sum of twelve terms. 


Ex. (15.) What is the number of cannon-shot in a square pile, 
the bottom row consisting of 25 shot ? 

Let 2 = 25; and we have in the thirteenth question the fol- 
lowing formula for the solution : 


n(n—1).(2n--l) _25(25—1).(50+1) pron pot 
een Gor 6 e 


Ex. (16.) I have 10 house-lots, whose sides measure 5, 6, 7, 
8, 9, &c., rods, respectively. What is their value, at 25 cents per 
square foot ? 

25, 36, 49, 64. 
LE 13915. 
ee ais 

Let n—10, d =11, d’ =2, and a=25. 

n(n—1) ,, , m(n—1)(n—2) 
Sap 1 aos 3 — 
10. 25-+(— (2088 a Se )2= 988 square rods. 


985 x 27212681661 square feet. 

2681661 x .25=$67,041.561, its value at 25 cents per square 
foot. ; : 

In some editions of the Algebra this question is incorrect. 


Then za+ 


Ex. (17.) There are 5 cubical blocks of marble, whose sides 
measure respectively 2, 3, 4, 5 and 6 feet. What is their value, 
at a 75 per cubic foot ? 

8, 27, 64, 125, 216. 
19) 27,.° 61; 591: 
18, 24, 30. 

6, 6, 
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na —1 st, —3 we 
nap ROH OIA gy DAB) 
oxs+(" ze 194 (SF is 56 (S82) oca cabie fect. 


440 x 2.75=$1210. 


Ex. (18.) What is the number of shot in a square pyramidical 
pile, whose side at the base contains 100 shot. 


nal). (2a 1) _300100—1), (2004) 998850. phate! 
6 me 6 fe ; 


Ex. (19.) What is the sum of 20 terms of the series 1°, 2°, 
33, 45, 5°, 6°, &e. ? 
Let 2 = the number of terms. 
2(n—1)? 207(20—1)? 
Tuan SS 


rr =44100, ae of the terms. 


Ex. (20.) What is the sum of 20 terms of the series 1‘, 24, 
31, 54, 64, &e. 2 
1, 16, 81, 256, 625, 1296, 2401, 4096. 
F 15, 65, 175, 369, 671, 1105, 1695. 
50, 110, 194, 3802, 4384, 590. : 
COs Ctr 10S eis aioos 
OA vet D4 wea eA 


ai a 18)... (20.19.18.17) 


a 
a 50+ Ot 


20.14 14a 


ie 19.18.17. tes 


2345 mises bs! 


Art. 342, (p. 322.) 


To find a fraction that will express the value of a geometrical 


series to infinity, we use the formula in page 242 of the Algebra. 
a 
ieee 
We therefore take the first term of the series for the numer- 


ator, and the algebraical difference between the ratio and 1 for 
the denominator of the fraction. 
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as 
x. (2.) en 4 1 
; ; Ex. (7.) a : 
xv @4+2 
Ex. (3.) ipa i+ 
: 1 
h ° ° a ere! 
Ex. (4.) S = Hee ly eea 
gs 
Z ¢ 
1 Ex. (9.) = phe eS 
as 1 ee 
Ex. (5.) aes | a 
; ee 
= 4 a 
7] Ex. (10.) itech 
Ex. (6.) ae I+. 


The succeeding questions may be performed by the following 


Process ; ; 
Ge REG Pq q ae q ) 
Assume = = ; also, ———-=--( => —_+_ }, 
nm n+p n(n-+-p) n(n+p) p\n n+p 
q E poste 1 ti 
Here represents a series which is equal to — multiplied 
n(n-+-p) E 4 p P 


g 


into the difference of two series, represented by z and z 
Applying this formula to the series following, we can find their 
value. 
Ex. (11.) Required the sum of the series ae T we iglae 
: 12 2:3 8.40" 
&c., to infinity. 
Here g=1, p=1, 1, 2, 3, co , in succession. 


Norr. — This character, oo , represents infinity. 


Peck 1 
dD sta. 
Wen 2 =1(2- q \= Aa RU UY ace a 
*n(ntp) p\n n+p LP oe 4 
9 BA 00 | 
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: f th aes Bae Le | 
Ex. (12.) Required the sum of the series tatantget 


ra &c., to infinity. 
Here y=1, p=3, n=1,2, 3... 00 5 hence the expression for 


the series becomes, 


{itieet ee ) 
i| Patstats [aye 
eS eae oll 1 & =(5 18, i 

[ inh ESE 


Ex. (13.) Required the sum of the series Beas 
&e., to infinity. 
Here goal, ps2, n=l, 2,8, 4, Bes eee 
Applying the formula, we have 
I iced NH Rep 1 


Metgtats ae Shoes 
5 hoped SU Pe 2 eae ele =3(5)=3 Ans 
ey br teas Pers, 
oO 


7 (14.) Required the sum of the series — 
ot? &c., to infinity. 
Here g=2, 3, 5, &., p==2, n=8, 5, 7...00. F 


1 
The formula becomes = ys) Se eae 


» o +1 = 


O87 0 aoe el eens 
1/2 1/288 LAP: 


Norr. — The 1’s in the above question are obtained by reduc- 


ct 
Tpi=yi ths 14 TFT=1-141-14 1, 


ing the fraction 


&e. 


> 
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CUBIC EQUATIONS, CONTAINING ONLY THE 


THIRD AND SECOND POWERS. 


Art. 343. (p. 328.) 


Ex. (5.) Given 2°-++-2?==—4 to find the values of z. 


1. Conditions, P+e=—4, 
2, Transposing, —v=2?+4. 
3. Multiplying by 4, —47?=42’+16. 
4, Adding z* and 42? to both sides, 
2'—4a°+ 47° —2'*+ 82’+ 16. 
5. Evolving, ?— 222? +4. 
6. Cancelling, &c., 2¢=-—4, 
7. Dividing, t= — 2. 
To find the other values of z. 
8. By conditions, P+7=—4, 
9. Transposing, et2?+4=0. 
10. Dividing by z+2, — @—z+2=—0. 
1k Transposing, v—z=—2. 
12. Comp. the square Sa aie, eee 
: : 4 + a 
13. Evolving, pee as 
14. Transposing, gait 9 


Ex. (6.)- Given 72’?=2?+ 36 to find the values of z. 


aor Ook WD 


. Conditions, Ta? =2° + 36. 

. Transposing, —e=—T2’+36, 

. Multiplying by 4, —4eP = —282?+144. 

. Adding 2* and 42°, a'—473 4 42° = 7'— 242°+4 144, 
. Evolving, e—22=+(2?—12). 

. The plus value, —2zxz=—12. 

. Dividing by —2, 2=6. 

, The minus value, —2= —2’?+12. 


20 


13. 
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. Transposing, 22?—2¢4=12 
. Dividing, x (nie 
f geen 
. Completing the square, Le on i=b4q= me 
: 1 5 
. Evolving, t= see: 
: Bye ail 
Transposing, tata t5=3, or —2. 


Hence z has three values, 6, 3, and —2, and each of them wil. 
answer the conditions of the question. 


Ex. (7.) Given z?—42°=—9 to find the values of z. 


ee 
— 


_ 
© 


13. 


anger (es) Sal (Se OAS AD IN 


Conditions, e—42’?— —9, 
Transposing, &c., —xv=—427°+9. 
Multiplying by 4, —42°=—16z?+-36. 
Adding z* and 42°, z'—4°4-47?=27'— 12274 36 
Evolving, 2—2a=+(2’—6). 
The plus value, —2z——6. 
Dividing by —2, z=3. 
The minus value, v’—2x4=—27°+6. 
Transposing, 2x°—2x=6. 
Dividing, - 2—2“=3. 
. Completing the square, op s=B = 
“ 1 +,A/18 
Evolving, —e— 
volving t—s gat 
Transposing, Tt 5 
Ex. (8.) Given 2z°=99—5z2? to find the values of z. 
. Conditions, 27° —99—5z?, 
sae Oe ao 
. Dividing, Ba 
Iviaing x D + >) 
. Multiplying by 22, 222° = —552?+-1089. 


mo pb 


. Adding 2* and 1212z?, 


tt 22284 19122—2'1 662-1089, 


. Evolving, 2-+1llz=+(2?+33) 
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6. The plus value of z, ig==33. 

7. Dividing, Zo: 

8. The minus value of z, 2? 1lz== —2?— 83. 
| 9. Transposing, &c., 2274+ llz=—833. 
: 10. Dividing, a= oat 


11. Comp. the square, a ohoe == 


12. Evolving, Ne 
13, Transposing, we . 
Kx. (9.) Given 42°+-102?=125 to find the values of z. 
1. Conditions, 47°4102?—=125, 
2. Transposing, 47° —=—1%7?+125. 
3. Multiplying by 5, 202° = —502x?-625. 
4, Adding z* and 100z?, 
24-202? +1002? =2*+-502?+ 625. 

5. Evolving, 2 +10z=--(2?+ 25). 
6. The plus value, 10z=25. 
7. Dividing, 5 face, 
8. The minus value, 4+ 10z=—z’?—25. 
9. Transposing, * 924 102—=—25. 

10. Dividing, 45e=—— 


. 25 25 , 25 2 
11. Completing the square, 24 bape pe 


5 5 

12. Evolving, ta b5: 
z Pesta O 

13. Transposing, t=+t5—5=—5. 


The two values of x are 24 and —5, 


Ex. (10.) Given z= 8z?+368 to find the values of z. 


1. Conditions, x= 827+ 363. 
2. Multiplying by 12, 122°=962?+-4356. 


Oo CBAAD OP oo 


10. 


1Z 


1. 
2. 
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. Adding zt and 362%, zt4-122°+4 362° —=2'+4-1322?--4356, 


. Evolving, 2-+6r2=+(2?-+66). 

. The plus value, 6z=66. 
Dividing, fA 
The minus value, 2+6r2=—2°— 66. 

. Dividing, &., 2’-+372=— 33. 

: 9 9 123 

. Completing the square, By arte hn ee 
Evolving, zpos == 
Transposing, pparathe hs 

Ex. (11.) Given 372=72°+-144 to find the values of z. 

Conditions, 372° =7T2°+ 144, 
Multiplying by 4, &e., — 282° =—1482?-576. 
Adding z* and 1962’, 


3. 


So ONO 


10. 


11, 


z*—282°+-1962°=2'+ 4827576. 


. Evolving, 2’—14c2=+-(2?+ 24). 
. The plus value, &c., —14c7—24, 
. Dividing by —14, rz=—13. 
. The minus value, '—l47=— 7" — 24, 
. Dividing, &c., -2—Te=—12. 
. Completing the square, Pt pile use 
4 44 
; i 1 
Evolving, t—5= bp 
4 a Pa alg 
Transposing, tbe +54 or 3. 


Hence the three values of z are 4, 3, —18. 


CUBIC EQUATIONS CONTAINING ONLY THE THIRD AND FIRST 


POWERS. 


Art. 344, (p. 882.) 


fix. (4.) Given z3—T7zx=6 to find the values of z. 
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. Conditions, xv—Trz=6. 


1 

2. Multiplying by z, x*—Ta’=6z. 

3. Adding 427, w—i 4x? 1 63. 

4, Completing the square, ot —Bat} da} Orb 


- 3 3 
5. Evolving, 2 —s==bdets. 
6. Transposing the plus value, 2’—27=38. 
7. Completing the square, z?—2v+1=—3+1=—4. 
8. Evolving, i Z— 1-2 
9. Transposing, z=+241=83, or —1. 
10. The minus value, ' 5 Ons, 
11. Cancelling, v=—2e. 
12. Dividing, : z= —2. 


Hence the values of z are 3, —2, —1. 


Ex. (5.) Given z?=372z-+ 84 to find the values of z. 


1. Conditions, v=372x-+ 84. 
. 2. Transp. and mult. by z, 2*—372°=84z. 
8. Adding 49z?, az'+127°—492?+ 842. 
4, Completing the sq., 2*+127?+36=492?+ 847+ 36. 
5. Evolving, x’+6=+(72-+6). 
6. The plus value, Gaze: 
7. Dividing, t=. 
8. The minus value, 24+6=—T«—6. 
9. Transposing, 2 +Te=—12. 
: 49 49 1 
* 10. Completing the square, e--ie- = — 1d r- 
: 7 1 
11. Evolving, t+5—t5: 
" LF 
12. Transposing, t—=+t5—5=—4, or —3. 


Hence the values of z are 7, —4, —3. 


Ex. (6.) Given 22°+72=474 to find ‘ne values of z. 
20% 
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, lL. By conditions, Qe? + 72474. 
2. Multiplying by z, 224 4+-72°—=4T4e. 
2 
8. Dividing, AS —98Te, 
2 
4, Adding 3627, 4 | 362% —862"4 2872, 
sa 192? 
5. Uniting terms, #'--—- = 862 +2372. 
7922 6241 6241 
Heel ap ea ma 2 Pie 
6. Comp. the sq. 2*+ 5} + iG = 36274 2372+ ig 
mag 79 
7. Evolving, pO 4brte. 
8. Cancelling, Gar. 
9. Dividing, z—6. 
10. The minus value, efoto, 
11. Transposing, Y+162= — 
12. Completing thesq., 2 +627+9= aD 
13. Evolving, r+8= | ae 
14. Transposing, r=—34 ae 
Another process to find the last values of x : 
15. Conditions, 22° + Tx=474, 
16. Transposing, 22°+-Tz—474=0. 
17. Dividing by z—6, 22°+-12z+-79=0. 
18. Transposing, 22’4-122=—79. 
19. Dividing, + 6r=—S, 
20. Completing the square, #462 9=— 9, 
21. Evolving, 3— nes, 
ving 28a | 
22. Transposing, + t= — 3k eet 
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Ex. (7.) Given 92°=169z-+-280 to find the values of z. 


| 1. By conditions, 92?—1692-+280. 
2. Multiplying by z, 92*=1692?-+-280z. 
Pty s 16927 280z 
3. Dividing, 4 =——., 
ividing x 9 5 
4, Adding 252°, fat TE 9 ct = 9a 4 
5. Uniting terms, tp OF 9 at 4 
562? | 784 280x , 784 
Ane yee 2 es 
6. Comp. the aanene, oy 9 + 31 = 2527+ 5 + 81° 
7. Evolving, 4a t( Se). 
8. Cancelling, — 25-2. 
9. Dividing, z=). 
10. The minus value, 4 be 
; : 56 
11. Transposing, 2 52=—. 
25 56.25 
: ji 25 96 25 1 
% 12. Completing the sq., z?+-5z+ ge 736 
9) il 
13. Evolving, a-L5=obe. 
: La 7 8 
14. Transposing, tte 5 and —3 
Hence the values of z are 5, —Z, —8. ‘ 
Or, the last values of x may be thus found : 
° 15. By conditions, 92°—169z—280=0. 
16. Dividing by z—5, 92?+452z+56=0. 
17. Transposing, 92? + 452=—56. 
18. Dividing, 2 450=—— 
25 56,25 = 1 
i 2 — SS — +], 
19. Completing the sq., 2?-++5z+ 7 5 +z=5 


> 
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yr eel 
20. Evolving, tt+5—+% 
1 5 7 8 
21. Transposing, AE Sete and 3 
Ex. (8.) Given z?—8z=822 to find the values of z. 
1. Conditions, e—372—=822. 
2. Multiplying by z, gt Bx? = 38222. 
8. Adding 492”, x*+-4627°= 49274-3222. 
4, Completing the sq., 2*4-462°529=—492?4- 3227-4549, 
5. Evolving, v4 23 = +(7z-+-238). 
6. Cancelling, rma foe 
7. Dividing, zt. 
8. The minus values, 2?+23——Tx—23 
9. Transposing, 3 24 Tr=—46. 
10. Completing the sq., Teo —46 4p 
11. Evolving, oa a= me ain 
12. Transposing, pe Nea) 
PROBLEMS IN CUBIC EQUATIONS. (p. 333.) 
Ex. (3.) . Let 2 = the number of books. 
1. Then, by conditions, 62°—512°=900. 
2. Adding z* and 927, &e., 
z+ 62° 92° —=2*+4 602?+-900. 
3. Evolving, 2 +32=2°+30. 
4, Cancelling, 32=30. 
5. Dividing, x=10, price of the booxs 
Ex. (4.) Let 2 = the number of dollars. 
1, Then, by conditions, 32°+452?=272—16 17 
2. Transposing, 38° —d2?+4+272=1617 
3. Dividing, + ta Se 
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2 G 
4, Multipiying by = an ae a 
: 8 2 
5. Multiplying by 4, NL eg peace 
3 9 o 
2 
6. Adding z* and (=) to both sides, 
682° soa 27227 | 18496 
a otaa ak SU ass Ga 
7. Evolving, © x a 3 
8. Cancelling, ee, 
9. Multiplying, 342=136. 
10. Dividing, z= $4, 
Ex. (6.) Let z = the number of miles the vessel has sailed. 
1. Then, by conditions, 19z=2?-+30. 
2. Transposing, 2—19z=—30. 
8. Multiplying by 2, z'—192°=— 302. 
4, Adding 252’, z+ 62° = 252°—30z. 
5. Completing the square, x*+62? + 9=252°—30z-+9 
6. Evolving, 2?+3=-+(52—8). 
7. Transposing, v—dz—— 6. 
: 25 V) 
8. Completing the square, o 02 Poe 64 = =; 
9. Evolving, Age: 
5 
10. Transposing, : atts ~==3, and 2. 
11. The minus value, 2 4+38=—d2-+3. 
12. Transposing, e=—Ox. 
13. Dividing, z=—5. 


Hence the boat has gained either 3 or 2 miles, or it has lost 0 
miles, 
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MISCELLANEOUS QUESTIONS. 


(p. 334.) 
1 na va 
a"-naa" nage", 
Y eicrcta! oe) 
1 Z a- iy Be : 
na na’, n°a® 
te a Tos 
na’ na’ niat 
n'at* 
s 1 i Ag 
Ex. (10) 1—z)1—2°(1-++-2-+-2?+-2? 424424 OF 
1—z 
eo 
t—2 
Ce 
Ga 
e—e 
e—z 
Cae 
aE 
ee 
C=" 
e—zo 
g—z' 
av — x 
x 2 — 2 


Ex. (11.)  34/z—a?. 4a/@?’—a=3A/ 2? —2a'a tal. 40/ 
Bax 8a"? — @ = 12N/ (2 — 802° — 2a°x"-+-3072' 1 6a? ates 


2— 6ate?—3a'2'*-} 2a 30°? —a'). 
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ee ll ee 


105 14(z—1)”— 21 6 
find th: value of z. ; 


| 41—35z2  7—22? 1432 2z7—21 
: bes Sl—dor 122" _1+32 2x—2} 
1 Conditions, 05 Mey 21 5 
2. Clearing of fractions, 
152a—702z?—82—105-+ 302° =302?—20z—10—702?4-147z 
—TT. 
3. Collecting terms, 25z==100. 
4. Dividing, z=4, 


Ex. (13.) Given »/z+9=1-+-a/Z to find the value of 2. 


1. Conditions, VA 2+9=14A/2. 
2. Involving, Z+9=1+42n/z-+2. 
3. Collecting terms, 2/8. 
4. Dividing, VN a=4. 
5. Involving, %=16, 
Ex. (14.) Given a find the 
value of z. 


ae 38—2x 5—2z 42°—2, 
1. Conditions, pe Grp ae 
2. Clearing of fractions, 
21—20z-+-42?—5 + 12¢—42°=7—162-+-40’—42?+-2, 
3. Uniting terms, 8z=—7. 
4. Dividing, —=— 4. 
Ex. (15.) Given (A/2+28).(A/ +6) =(A/ 2 88).(A/z+4) 
to find the value of z. 


1. Conditions, (aA/Z28).(/ 2+ 6=(A/2+38).(A/ 244). 


2. Multiplying, &c. 2+-34,/2-+168=2-+-42n/z-+ 152. 
3. Uniting terms, 8r/z—=16. 
4. Dividing, A c=?. 


5. Involving, c=4, 


242 
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Ex. (16.) Given (c—1)a/2z—2’=} to find the values of x, 


ont aaoar WD 


Ex. 


. Conditions, (t—1)r/ 22-7 = 


=e. 

. Involving, (x one eg 

. Multiplying, —z'+47°— 52°27}. 

. Changing signs, g'—_4a°+52°—22+1=0. 

. Evolving, zv’—2z2+4=0. 
. Transposing, eyo cae 7 

. Completing the square, Sa ey =1—i=}. 
. Evolving, 2z—l|= (3 

Transposing, pire ee stl 

M 2s inf 2 


(17.)- Given oe 2+2=1-+ X/2#'—8zx+2 to find the 


values of x. 
J. Conditions, 2—2p/ Feel + K/e—822. 
2. Transposing, &c.,(t—1)—2n/z-+2=W/ (e—1)(a+2). ° 
3. Involving, (—1)—2n/aF2—/2—1. xf (e-2). 
4, Transposing, 
(01) FED. E/E, 
5. Completing the square, 
(©) BFE. VEN NV 2 Ra OP EA 
J 7EE. | 
6. Evolving, AV t—1—4h/ a 248 N/a 2. 
7. Uniting terms, VN &—1=2n/ 242: 
8. Involving, %—1=4p/z4+2. 
9. Involving, 2’ —2z%+1—16x%+32. 
10. Uniting terms, 2?—18¢=81. 
11. Completing the square, 
2—182+81=—31+4 81=112=16 7. 
12. Evolving, r—9=+4,/T7. 
13. Transposing, %=94-4,/7. 
14. Taking the negative value, A/z—1——W/2z+2. 
15. Involving, 2’?—2¢+1=2-+2. 
16. Transposing, v— 321, - 
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913 


17. Completing the square, 2?—3z+ == TT 

Te. Evolving, pe 
8+2/18 

19. Transposing, = =}(8+//18). 


Ex. (18.) Given x</a+¢=%/2?—5az+? to find the value 


of zx. 
1. Conditions, W/ a--t=p/ 0 —bat TP. 
2. Involving, at+2=r/x— barter 
3. Squaring both terms, a@?4-2az+-2?—=2’—5az+b*. 
4, Transposing, &c., Taz=0’—a’. 
5 P—a 


. Dividing, 2=——_. - 
(a 


Ex. (19.) Given #’=a?+-bz to find the value of z. 
1. Conditions, b’=a?+-dbz. 


2. Transposing, bz=3?—a’. 
P—a? 


3. Dividing, i 


Ex. (20.) Given §(2—a)—4(2x—3b)=10a+-114 to find the 


value of z. 
1. Conditions, 8(a—a)— }(2a—3b)=10a-+110. 
2. Clearing of fractions, &c., : 
25x—25a—122z+ 184=300a+3308. 
132=325a-+3126. 


8. Uniting terms, 
r= 25a+- 246. 


4, Dividing, 


ax 


* (2a+-b)bx_38ex  & 
Ex. (21.) Given ter st+— ar aE BF 


=—— 1; to to find 


the value of z. 
(Qa+b)ba Bex, @ 


ils ae 
1. Conditions, cma ara aa ra aL BF ease 2 mies 


2. Clearing of fractions, 
3a%bc(a-+-b)+-a*ba-2ab?x-+ B’a=8acx(a+ bP +a*bx-+ 2ab?2-+-b'a 
21 
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3. Uniting terms, ab—x(a+6) 

4, Transposing, &c., z(a-+-b)=ab. 
auras en ab 

5. Dividing, oar 


ire | 
x. (22.) Given (2-2) erste #) =F to find the value.of x 


(a2)? —(a—x 


i Nie 


= 


— 


. Conditions, 


oa wie 


) 
(e+z)4 +(2—2) 
( 


ax)? ss) 
: Clearing of fractions, 


MN a-+a+n/a—f=nv/ b(a+2)—av/b Kazi 


bo 


. 8. Squaring, &c., Qa +2) 2 —2=2ab—2b,/a—a*. 
4. Uniting terms, (6+1)/ a—2z’=ab—a. : 
5. Involving, (?+-26-+-1)(a@’—2") =a"? —20%+a. 
6. Multiplying, 
el'—2? 120° —2b2? +e— 2’ =a’ —2a°b+a’. 

7. Uniting terms, xv? +2b2?+ ba’? 4a". 
8. Evolving, z+br=2anr/b. 

ag a: Qarn/b 
9. Dividing, = 

Ni Ae ve 
Ex. (23.) Given SiN Ne Va-V =A/xz to find the 
Wie W/E 
value of x. 

1. Conditions, an 7 eN VES 


A/a NE 


2. Clearing of fractions, 


NV ab 24N a—rf t= 2. 


3.. Evolving, 2a4+2r/a?—z—=z. 

4, Transposing, V/ aaa. 

5. Clearing of fractions, &c., 4a’—4¢—=7’—4ar+ 4a’. 
6. Cancelling, &c., xv’=4ar—4a. 

7. Dividing, ; x—=4a—4. 

8. Separating into factors, z==4(a—1). 
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Nea 
Ex. (24.) Given Jer Jove to find the value 


of 2. 


re Fmd 
1. Conditions, Jer [fv C. 


* ‘ 2 p 
2. Transposing, Joa oath 
/ z Ne 
te a a y 
38. Involving, Grbac e+ |S ae 
a z ee 
4. Cancelling, &e., bom [PE tbe, - 
a 
‘ 4a’c 
§. Involving, 4°—4be+-¢?—=———4be. 
§. Caticelling, &c., 40’xz+-c’x=4a’e. 
4a’c 
= . = 
7. Transposing and dividing, PT ot 


Ba. (25.) Let a4; L128; d=2; S=252, and n= 
the number of days required, and we have the following formula 
for its operation : 


__ Log. L—Log. a , ,__ Log. 128—Log. 4 a 
SS 7 a aa PTT eR 
SALINAS awe 


ns .3801030 


In performing this question, it is not necessary to make use of 
the sum of the series. 


Ex. (26.) Let a2=1000; 2=5062.50; d==1.5, and n= the 
number of terms. 
ek: 5062.50—Log. 1000 


8.704365—8.000000 
Log. 1.5 ane 


Oh 176091 sid 
=5 sons, 
Ex. (27.) Let a=3, L—$, S=4$, and 2 = the number of 


terms. 
‘e 
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Log. a—Log. L fa 
Then, eee ao = 
__Log. 3—Log. ¥ more 
~ Log. (44—H=)— Log. (46-3) 38) 
Log. 3 r—— shee: ¥eifl )ip 
“ 3 ==— 1.045757 
1.481364 
«41g = 636822 — 
6 43 — .159700 
477122 


1.4381364+.477122—3; 3+-1—4 = number of terms. 


Ex. (28.) Let a=}, r=7, L=33612, and n= the number 
of terms. 


Log. L—Log. a 


Then n= re —_+1l= 
Log. 38612—Log. 4 
Log. 7 aes 
Log. 33612 = 3.526519 
eS EN ==—1.301030 
4.225489 
Oey = 845098 


4,225489-+-.845098=5, 5+-1—6, number of terms. 


Ex. (29.) By subtracting the first term from the last, we have 
the difference of the extremes; thus, 3—4—}. 

And, by dividing the difference of the extremes by the number 
of terms less 1, we have the common difference, A—(5—1)=54 
ad dtk=b tas ated. 

The means, therefore, are 2, 33, 3}. , 


Ex. (30.) S=5(2a-+dn—d)= 


s= 7 (2-4-400—2)=100(400)=40, 000,thesum. 


Ex. (31) sae) 10 (TTT?) 25, sum of the series, 


Ex. (82. 


Bx. (33.) d= 


Ex. (34.) 


finite. 


the second 19, and every succeeding term 38 
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S=5(2a+(n—1) 


2S—2an 
n(n—1) 


247-200 47 
2020-1) 


247 


—d)=4(40-+(8—1)—5)=20 m. 


330 common differ. 


It is evident that the number of years must be in 


For, if the first term of a epee series be 20, and 


2 of the former, it is 


certain that it will require an infinite ae of terms to amount 


to 400. See Algebra, Art. 285. 


Ex. (35.) 
: Then, by first condition, 
F Multiplying extremes, &c., 
. Transposing, 

. By second condition, 
. Multiplying extremes, &c., 


. Transposing, 
. By subtracting 6 times (6) from 5 times (3), we have, 


. Putting y into (3), 
. Transposing, 
. Dividing, 


Let z = the wine, and y = the water. 


2+6:y416::7 
6z+36=Ty+42. 
6z—Ty=6. 
—6:y—6::6:5. 
52—30= erage. 
5z—6y=—6. 
y=66,water. 
6z—=468. 
x=78, wine. 


Ex, (36.) Let z = the side of the larger stack, and y = the 
side of the smaller. , 


Io oO Ff 


. First condition, 
» Second condition, 


. The (1) divided by zy, 


. The (8) involved, 
. The (2) involved, 
. Subtracting (5) from (4), 


Clearing of fractions, 
21* 


x? ie 
820 
mit 
lie aces 


4 Day by 
ot 20y?+ y= 81, 
dotyp (820! 


ei 
© datyt—(820)?—81279? 
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ram 


812" 
8, Dividing by 4, x'yt=(410)— aE 
812’ 
9: Transposing, yt —_ = _ (410). 
81z°y? _ 81° 
10. Comp. the square, i +( =)= (410) +(=) 
11. Involving terms, 
ew 6561 6561 10764961 
A ee 
ayt+ G4 6561 _ 1681904 581 cs Mies 
: F 3281 
12. Evolving, xy yao ; 
3281 81 3200 

13. Transposing, bad ena 3 = = 100. 
14, Evolving, zy=20. 

, s 820 820 
15. Putting zy into (3), ay aD 
16. The (2), e— p=), 
17. Adding (15) and (16), 22750. 
18. Dividing, = 25, 
19. Evolving, x Lae, 
20. Putting z into (14), 5y=20. 
21. Dividing, y=, 


5? 4=500; 500+20—L.25 = price of the greater. 
4X5=320; 320+20=L.16 = price of the smaller. 


Ex. (387.) Let.z = the sum paid daily. 


1. Interest for one day, e oe 
2. Interest for 364 days, i _ ee 


06z 21.84 21.9x 


3. Sum of the extremes, 365 + 365 B65 


21.92 10.95 

. If th +t; A ee Oe ee 

i Ha e extremes 365 7 BEB 
nee 10.95 8985.82 
5. M lt i —= es 
Ree. B65 <4 = 555 — 


6. Aad’g principal, 3652-4 "= 1000 1.061060, 
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> 


7. Clearing of fractions, 137210.872=386900. 
8, Dividing, - - y=$9,819748 
Bic (38.)"e De yo: A 4 =k _W 


~ Let A be the place where the first traveller overtook the geese, 
and W the place where he met the wagon; also, let D be the 
place where the second traveller was when the first was at A, B 
the place where he overtook the geese, and C the place where he 
met the wagon. 
Let y be the rate they travel per hour. The distance between 


AB is 5 miles, and the geese took = hours in going it; in 


which time B had gone over the space pB=~! miles; there- 


Sre DA, the constant distance between the travellers, is 
10y _ 5 Ly—15 

3 eee 
Again, AW=2y, and, as A is 50 miles from Boston, W is 50 


miles. 


—2y from it, and C is a14+2 miles from it; whence CW is = 


ae 32y—228 

el 3 20 miles ; : of this, or —s 

wagon takes in going from W to C, in which time the first travel- 

32y?—288y_.* 
27 


,is the time which the 


miles. Now, this added to CW 


32y’—156y—518 
gives the distance between the travellers Se 


ter will have gone 


miles. 
32y?— 156y—513 _ 90y—135 
1. Consequently, ya ra er a 


2. Clearing of fractions and uniting terms, we have, 
32? —246y= 378. 


123y 378 
3. Dividing by 32, y = 


4, Completing the square, - 
123y 15129 378 15129 27225 


— ye ' 1024 382 "1024 024° 


2 
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° 


: 123 165 
5. Evolving, Y—a5 Sb a5- 


165 , 123 ; 3 
6. Transposing, y=t55 iageee miles, or —24 miles 


Hence they travel at the rate of 9 miles per hour, and the dis 
tance between them is Tt 5= 30-525 miles from Boston. 
Ex. (39.) Let 2 = the sum John deposits ; then 1000—z 


will equal the sum Nathan deposits. 
Then, by formula, page 289 of the Book, 


A=p(1+ry. 
1. Therefore, 2(1.05)4—=1000—z(1.05)* 
2. Involving, 1.71032z—=1340.09—1.384009z. 
3. Transposing, 3.050412= 1340.09. 
4, Dividing, x= $439.30, John. 
5. Subtracting, 1000—489.30—$560.70, Nathan. 


Ex. (40.) Let z = the width of the ditch. The contents of 
the ditch will be equal to the circumference of the garden mul- 
tiplied by 5 and 2, = 10045 xXxz=2000z, and to this we 
must add 20 times the square of x for the corners of the ditch. 
The quantity of earth to be placed on the garden is equal to its 
surface multiplied by 2, = 100100*2—20000. ~ 


1. Therefore, 202?+-20002—20000. 

2. Dividing, z’?+100z=1000. 

3. Comp. the sq., 2?-+100z-+2500—1000-+2500—=3500. 
4, Hvolving, z+50=-+59.1+. 


5. Transposing, 2=+59.1—50=9.1++ feet. - 


Ex. (41.) Let 2 = the time B could reap the field. 


1. Then, =(1000) =", = B received. 


x 
2. And 4(1000)=500, = A received. 
xv 


. L859 —6 26 500z—8000 
St we ee and Qe (1000) —— C 


received. 
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| 2070 
4, oe = B forfeited. 
500z—3000 2070 tes ; 

5. Uae NG ae erage Ne = A forfeited. 

. x 19 19 

3000 2070. ,,,  74802—57000 

6. Pegs 300 : Sa et iat 
7 14302 __ 57000 

: BAO JOO Tit 


8. Completing the square, 
(4302 13801225 5700 13801225 2002225 


207 ' 42849 ~~ 207 ' 42849 ~~ 42849 * 
; 3715 1415 
9. Evolving, t— 397 = oT” 
10. Transposing, 
pale? 3715 
— 1 18 ’ 
t= THz fab 207 sas 118 days, or 2438 days, B’s days. 


11. Dividing, 
z—6 z—6 23 


—— ie 500 6 b) 
aaa 2== =50 eh or 5,%, C’s days. 
Ex. (42.) Let z = the number of miles per hour. 
Then, _ = the number of hours. 
1. Therefore, pho Dee bg iti LOB 
‘ x—2 x 
2. Clearing of fractions, 1052—62?4-122=1052—210. 
3. Reducing terms, xv? —22=35, 
4, Completing the square, v’—2z2+1=35+1=36. 
5. Evolving, z—l1=6. 
6. Transposing, z=6+1=7. 


"Ex. (48.) Let 2 = 9, the difference between the hypothenuse 
and the base. The difference between the hypothenuse and per- 


pendicular is 3 feet. 
Let z = the base, z+6 = the hypothenuse, and z+3 = the 


perpendicular. 
1. Then, (+3)’+2°=(z-+ 6)’. 
2. Involving terms, z?+6z+9+42?=2?+ 1224-36. 


+ 
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. Cancelling, &c., 


. Completing the sq. 


3 

A 

5. Evolving, 
6. Transposing, 
7. Adding, 

8 


6 


2’—br=25. 
z=6+3=9, the base. 
9+3=12, the perpendicular 
9+6—15, the hypothenuse. 


Ex. (44.) Let z = the number of Eopees coins, and 24—z 


= the silver coins. 


1. Then, 24—2Xxr=242—2z° = value of the copper 
2. And 2X 24—27=242—z? = value of the silver. 
8. Conditions,  24¢—2?4247—7?—482—227°=216. 
4, Dividing, Gebecin 
5. Transposing, —242—=—108. 
6. Completing the sq., 2’ 91 ene 36. 
7. Evolving, z—12=—6. 
8. Transposing, z=6412=18, = copper. 
9. Subtracting, 24—18—6, = silver. 
300((1.06)’—1) 1.06=  .025306 
Ex. (45), A= 2 Nao — fo ; 
1.06= .025306 1.50363=- —.177142 
7 u : 
177142 .50363=—1.702112 
.06=—2.778151 800= 2.477121 
— 2.955293 2.179233 
— 2.955293 
$1674.714— 3.223940 
300 
1974.714, A’s offer. ; 
Bs = 250((1.06)’—1) 1.06= — 025306 ~ 
.06(1.06)" i 
1.503683= .177142 
z 
1.06=  .025806 ~ .50368=—1.702112 


as 


250= 2.397940 
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177142 2.100052 
.06==— 2.778151 = — 2.955293 
— 2.955293 $1395.595— 3.144759 

800 

2195.595. B's offer. 
Cs = 200((1.06)’—1) 1.06= 025306 
-06(1.06)" 7 
1.503868—= .177142 
1.06= .025306 1 

7 .00368—=— 1.702112 
177142 200——2.301030 
.06—=—2.778151 2.008142 
— 2.955293 — 2.955293 
$1116.476= 3.047849 

1300 


2416.476. (C’s offer. 


A’s, $1974.714; B’s, $2195.595; C’s, $2416.476; D’s, 
$2500. D’s offer is the best. 


Ex. (46.) Let z = the age of the oldest son, and y = the 
youngest.» 
1. Then, by first condition, (x+-y)z—=144. 


2. By second condition, (z—y)y=14. 

8. Reducing (1), xe’ +zy=144., 

4, Reducing (2), zy—y’=14. 

5. Subtracting (4) from (3), 2°+y’=180. 

6. Transposing, v’=130—77. 
7. Evolving, z=v/ 130—¥7. 
8. Putting (7) into (4), 


yn 130—-y—y’'= 14. 
9. Transposing, yn/ 130—y'=14-++-7/’. 
10. Involving, 1307°—y'=196+-28y'?-+-y'*. 
11. Transposing, &c., 2y*—102y—=— 196. 
12. Dividing, y'—dly=—98. 


204 


13. 


14. 


15. 


16. 
17. 
18. 
19. 
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2601 2601 2209 

Comp. the sq., ly aoe 
51 47 
Evolving, Y oo: 
47 51 

Transposing, yay + =49. 
Evolving, yl 
Substituting, t= —y". 
Putting y into (17), z= 130—49. 
Evolving, z=v/ S1=9. 


The ages of his sons were 9 and 7 years. 


Ex. (47.) Let 2 and y = the two numbers. 


. Then, by first condition, z+y=20. 

. By second condition, v+y=2060. 

. Evolving (1), et Qryty=400. 

. Dividing (2) by (1), v—a2zy+y=103. 

. Subtracting (4) from (3),  ~ = 8xy==297. 

. Dividing, Zino. 
care 99 

. Dividing by y, . or 

. Putting z into (1), = 20—y, 

. Multiplying by y, 99=20y—y?. 

. Transposing, y—2Wy=—99. 

. Completing the square, y’—20y+-100= —994-100==1 

. Evolving, y—10=1. 

. Transposing, y=10+1=11. 

. Putting y into (7), r=, 


Hence the numbers are 9 and 11. 


Ex. (48.) Let 2 and y = the two numbers. 


1s 
2. 
3. 


Then, by first condition, 2+e2y=112. 
By second condition, zy—y'=12. 
Subtracting (2) from (1), z’+-y’=100. 
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4, Transposing, 2’=100—y’. 
5. Evolving, z=n/ 100—7. 
6. Putting z into (1), 
100—#+-yr/100 —Y=112. 
7. Transposing, &ec., y —y=12+?. 
8. Evolving, 100y’—y'= 144+ 247? +z, 
9. Transposing and reducing, yt—38y’—=—72. 
10. Completing the sq.,  y* —38y?-++- 861 =361—72=289, 


11. Evolving, y—19=17. 

12. Transposing, y’=17+19=36. 

13. Evolving, y==6. 

14. Putting the value of y into (4), z’=100—36=64. 
15. Evolving, L==8, 


Hence the numbers are 8 and 6. 


Ex. (49.)- Let z = the number. 


1. Then, by conditions, rt2,/r=24. 

2. Completing the square, 2+2/e+1=24+1=25. 
8. Evolving, /2-+1=5. 

4, Transposing, V/z=5—1=—4. 

5. Involving, Gres 


Ex. (50.) Itis evident that the answer to this question will 
be twice that of the 37th. 
Therefore, 2 $2.819748=$5.639496. 


Ex. (51.) We first find the solid contents of the plank. 
841144. x3=38504 cubic inches. 

Lf we suppose z to be the length of the box outside, then z—6 
= the length inside. And it is evident that the contents of the 
plank will be equal to the difference of the cubes of these two 
quantities. 

Therefore, (e—6)’=(z°—18z?+4108z—216) = contents in- 
side. 

And zXzXz=2* = contents of a block whose dimensions 


are equal to the box. 
22 
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. Then, 2?—(2°—182z?+1082—216)=38504. 

. Transposing and subtracting, z’—6z=2016. 

. Completing the square, 2?—6z4+9=2016+ 9= 2025. 
. Kvolving, z—3—45. 

. Transposing, z=—4513—48 inches. 


oP WN 


Hx. (52.) 6228144 24—=22445 cubic inches in the plank. 
Let z = the height and width of the box, and 4z = the 
length outside; therefore, z—5, —5, and 4z—5, will be the 
dimensions inside. a 
1. Hence, 2XzX4x2—(x—5)(a—5)(4a—5) = 22445. 
2. Multiplying, 4%°—(42°—452?4 150z—125)=22445. 
3. Subtracting, &c., 452?—1507= 22445 —125=22320, 
4 10z 


. Dividing, &e., x? —— = 496. 
25 4489 
5. Comp. the square, 2 49642 ee 
: 5 67 
6. Evolving, aoe 
5 72 
7. Transposing, tes u = 24 inches, 


the height and width of the box, and Bea inches, the 
length. That is, the length is 96+12=8 feet, and the height 
and width 24+-12—2 feet. 


Hx. (53.) Let z = the quantity of wine drawn off at first. 
Therefore, 20—z = the quantity remaining, or the quantity of 
water in the second. 


Then, 20 : ne = quantity of wine returned to the 


2 
first, and z—~. will be the second. 


20 
z 20 z’°—202+-400 
Therefore, 20 : W—t+55 acne ee = the 
quantity of wine in 62 gallons. 
1. Therefore, 
20z—z?  2°—20z+400 2 a). 


20. "5 760 saa g aan 
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2. Clearing of fractions and uniting terms, we have 
60z—82°’=2?—20x+-400. 


3. Transposing, &c., 47’— 80z+-400=0. 
4. Dividing, z’?—20+100=0. 
5. Evolving, z—10=—0. 
6. Transposing, x=10 gallons. 


Ex. (54.) As A has travelled 22 hours, at the rate of 4 miles 
an hour, it is evident he is 11 miles, or 44 quarter-miles, “ ahead 
of B, who travels 2 quarters of a mile the first hour, 8 quarters 
the second hour, and so on, gaining 1 quarter of a mile each 
hour. We have, therefore, the first term 2, the common difference 
1, and the sum of the series 44, to find the number of terms. 

To obtain this, we have the following formula. See Algebra, 
page 231. 

_N (2a—d)' 8ds t+ 8ds- 2a4d _ i cee ear a, i! Pe ra. 
ae 


Ex. (55.) Let 2, zy, zy’, zy® = the numbers. 


1. By first condition, z+a2y=15. 
2. By second condition, zy’+zy=60. 
3. Separating into factors, y?(z-+ay)=60. 
4, Putting (1) into (8), 157’?=60. 
5. Dividing, y=4. 
6. Evolving, y=+2. 
7. Putting y into (1), x-+22=382=15. 

' 8. Dividing, yen 


The numbers, therefore, are 5, 2X5=10, 5x2?=20, 52 
==40, 


Ex, (56.) Let 24+-3y, z+-y, z—y, s—-3y = the numbers. 


1. By first condition, 22?+-18y’= 200. 
2. By second condition, 227+ 2y’=136, 
8. Subtracting (2) from (1), 167’°=64. 

4, Kvolving, 4y=+8. 
5. Dividing, : y=+2. 
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6. Half of (2), e+ y’=68. 
7. Putting 7’ into (6), v’+4=68. 
8. Transposing, v’=68—4=64. 
9. Evolving, z=8. 


The numbers therefore are, 8+6=14, 8-+2=—10, 83—2=6 
8~6=—=2. 


Ex. (57.) Let x = the number of yards. 
Then aie the buying price. 


120} 
And Gai the selling price. 
He 147-1203 
1. Conditions, wear aie 3) —1i. 
2. Clearing of fractions, 588z—7056=481—z’+-12z2. 
3.. Transposing and uniting, 2+ 952 =7056. 
4, Completing the square, 
= 9025 _ 37249 
4 ~— 4 
: 952 193 
5. Evolving, t+>=> 
6. Transposing, a 49, No. of yds. 
7. Dividing, a 147+49=£3 per yard. 


Ex. (58.) Let 2 = the bushels of Tye, and y = the bushels 
of wheat. 


1. Then, by first condition, z—y:y::100: 2. 
2. By second condition, xsa—ysr:ysA4, 
3. By equality, Cyt: Loy ees 
4. Multiplying extremes, — w= 25y?. 
5. Evolving, t=sOy. 
6. Putting z into (2). By: 4y::y:A4, 
7. Cancelling, Di 3 desea L, 
8. Multiplying extremes, &c., y=5. 

9. Substituting, rd y= 25 


phere were 25 bushels of rye, and 5 bushels of wheat. 
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Ex. (59.) Let z? and y? be the two numbers. 


1. By first condition, xy=48, 

2. By second condition, xy’ =36. 

3. Dividing (1) by z, be aes 
2 

4, Dividing (2) by y, pees 
uy 

5. Putting xy of (3) and (4) equal, a 
dy 
6. Dividing by 12, ae 
oe BY) 

7. Clearing of fractions, 4y=382. 

8. Dividing, . y= 

9. Putting y into (1), “r= 48. 

10. Clearing of fractions, &c., v—64, 
11. Evolving, r=4, 
12, Sahstibuting, y= p=8. 


The numbers, therefore, are 47—=16, 3?=9, 


Rx. (60.) .Let z = the greater, and'y = the less. 


1. By first condition, (oy) 48, 
2. By second condition, (7) 28. 
Z) 

3. Dividing (1) by (2), rg 

3 e 
4, Evolving (3), yo 
5, Clearing of fractions, r= 44y 
6. Putting plus value of (4) and (5) into (1), (4y—y)4=48. 
7. Multiplying, &c., 12y=—48. 
8. Dividing, y=4, 


22% 
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. Putting (8) into (5), z=4x4=16. 


9 
10. Hence the values of z and y are 16 and 4. 
11. But if t——Ay 
12. Then - 2=—_ 1x 4=—16 
13. Putting the value of x into (4), a4. 
14. Clearing of fractions, &e., y=. 
15. Hence z and y may be —16, and 4.° 
Ex. (61.) Let z = the greater, and y = the less. 
1. Then, by first condition, xy=448, 
2. By second condition, LY aod ee 
8, Dividing (1) by 2, | . —*. 
4, Dividing (2) by y, fe ie 
Y 
5. Equality of (3) and (4), penal 
z Y 
6. Dividing, Sed 
care, 
1. Reducing terms, rat, 
8, Putting x into (2), 2 “F392, 
9. Dividing (8) by 8, v9, 
10. Multiplying,. - ea a2, 
11. Evolving, y=. 
12. Substituting, r= 8, 
Ex. (62.) Let z and y be the numbers. 
1. First condition, AV 2Tr=27y. © 
2. Second condition, T—21y* 
3. Third condition, A/3z=3y. 
4, Fourth condition, Soi. 


SS 


5. 
6. 
ie 
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Value of x in (2) and (4), Oy == 217". 
Dividing by 92’, : y=3. 
Substituting, r=27y'’= 248. 


The numbers are 243 and 3. 


Hx. (63.) Let 2 = the side of the greater, and y = the side 


ot the less. 
1. First condition, P—y=117. 
2. Second condition, x—y=s. 
3. Cubing (2), P—32°y+ 82y—y = 27. 
4, Subtracting (8) from (1), 32°y—32y’=90. 
5. Dividing into factors, &e., xy(z—y)=30. 
6. Dividing (4) by z—y, &e., . 8zy=80. 
7. Dividing by 3, ey==10. 
8. Squaring (2), e—22y+y'—9. 
9. Multiplying (7) by 4, A4xy=40. 
10. Adding (8) and (9), x? 2ry+y=49. 
11. Evolving, z+y=T. 
12. Adding (11) and (2), ag==1(); 
13. Dividing, r=). 
14, Subtracting (2) from (11), Qy—=4. 
15. Dividing, y=2. 


Hence the sides of the stacks are-5 and 2 yards, respectively. 


Ex. (64.) S=F(2a-+(n—1) —d) = (40-4 (20-1).—2) = 


20 miles. 


Ex. (65.) Let 2 = the longer side of the parallelogram, and 
y = the shorter side. 


1. 


2 
3. 
4 


Then, by first condition, 2+y'=60?=3600. 


. By second condition; Dyas 4 0. 
Multiplying extremes, &c., 3a—4y. 
ay dy 
. Dividing, ts. 


16,” 
. Putting y into (1), = + y'=3600. 
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6. Clearing of fractions, 25y’—=32400. 

7. Evolving, 5y=180. 

8. Dividing, y==36. 

ee 4y 

9. Substituting, tay 48. 
10. Multiplying, 36 48=1728 sq. rds. 
11. Dividing, 1728+-160—10A. 3R. 8P. 

Ex. (66.) Let x = the lady’s age. 

1. Then, by conditions, stVe—12=0. 

2. Multiplying, &c., t+2r/c=24, 

3. Comp. the square, z+2n/z-+1 = 244 1—25, 

4, Evolving, /e+1=5. 

5. Transposing, /e=5—1=—4. 

6. Evolving, x=16, lady’s age. 


Ex. (67.) Let 2 = the number. 


L 
2. 
8. 
4. 


Then, by conditions, 24+1:2+7::2+7:2+19., 
Multiplying epee &., z°-+-202-+4-19==2?+4 1474-49, 
Uniting terms, 6z=30. 

Dividing, t=); 


Ex. (68.) Let 2 and y = the two numbers. 


1. Then, by first condition, z+y=12., 

2. Transposing, z=12—y. 

8. Second condition, 12—y: y:: (12—y)—y: 40. 

4, Multiplying extremes, —12y+2y’=480—40y. 
5. Dividing, y —6y=240—20y. 
6. Transposing, y’+14y—=—240. 

7. Comp. the sq., y’°+14y+49—240149—289, 

8. Evolving, y+7=17. 

9. Transposing, =17—7=10. 
10. Subtracting, 2=12—10=2 


Hence the two numbers are 2 and 10. 
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Ex. (69.) Let 2 = the larger number, and y = the less 


1. First condition, zy=54. . 
2. Second condition, x: y::z2+y:10. 
3. Multiplying extremes, &e., 10z—zcy+y’. 
4. Dividing, wee aae 
ividing x io 
5. Dividing (1) by y, ge 
i) 
6. Putting z into (4), = 8 
2 
7. Substituting 54 for zy, —— y 
y 
8. Clearing of fractions, 540—=54y+y’%, 
9. Transposing, y+54y=540—6 x90. 
10. Multiplying by y, yf +54y’°=540y. 
11. Transposing, y'=— 54y?+-540y. 
12. Adding 90y’, y' +907’? =90y’?—54y?+-540y. 
13. Collecting terms, y'+-90y? =36y?+-540y. 
14, Comp. the square, y*-+-90y’+-2025—=36y?-+-540y+2025 
15. Evolving, y+45=6y+-45. 
16. Cancelling, y’—6by. 
17. Dividing, y=6. 
paar 54 
18. Substituting, t=—_=9. 


Hence the numbers are 9 and 6. 


Ex. (70.) Let z = the larger part, and 2@—z = the less. 


1. Conditions, x: (20—2)?::9:4, 

2. Expanding, x? : 400—402-+-2? :: 9: 4. 

3. Multiplying extremes, &c.,  42°—=3600—360z+ 92". 
4, Transposing, 52’=360z—3600. 

5. Dividing, z?=722—720. 

6. Transposing, e—T2a#=-—720. 

7. Comp. the square, 2°—72z-+-1236—=—720+-1236=576, 
8. Evolving, a2—36=+24. 

9. Transposing, t= +1244 36=12. 
10. Subtracting, 20—12—8. 


Hence the two parts dre 12 and 8. 
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Be (71.) Let x = the larger part, ‘and 24-2 = the less. 


a L 24—zx 
. Conditions, eerie ey. Syarile 
Ais z 216—9z © 
. Multiplying exon &e., gets GAGS 
. Clearing of fractions, x’? =5184—4327492? 
. Transposing, &c., 8a?—4322=—5184. 
. Dividing, x’—}42—— 648. 
. Comp. the square, 2?—542-+4-729=-—648-+729=—81. 
. Evolving, x—27=-+9. 
. Transposing, .  t=+9+4+27=18. 
. Subtracting, 24—18—6., 


Hence the numbers are 18 and 6. 


Ex. (72.) Let z = the larger part, and 14—z = the less. 


. Conditions, 2: (14—z)?::9: 16. 

. Expanding, x: 196—287+2?::9: 16. 

. Multiplying extremes, &c.,  162°—=1764—2527+4 92? 
. Dividing, 2? +-362= 252. 

. Comp. the square, 2?+362-+324—252+ 324—576. 
. Evolving, z+18=+24. 

. Transposing, x= +24—18—6. 

. Subtracting, © 14—6=8. : 


Hence the parts are 6 and 8. 


Ex. (73.) Let x = the larger part, and 12—a2 = the less. 


i 
2. 


3. 
4, 


coaont oo 


9: 


Conditions® == 2°. 122" : 2° —12—2"::5: 8. 
Expanding, ae 

2 +144—2474 2? : o?—(1444247+27) 2:5: 8. 
Cancelling, 22°+4-144—24¢ : 242—144::5:3 
Multiplying extremes, &c., 


62°—7227-+-432—1202—720. 


; Reducing terms, z’—327¢——192. 

. Comp. the square, x’ — 322+ 256—— 1924-25664 

. Evolving, z—l16=+8. 

. Transposing, ae x=+8+416=8. 
Dividing, 12—8—4, 


’ Hence the two parts are 4 and 8. ° 


< 
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Ex. (74.) Let z and y represent the two numbers. 


1. First condition, Zy==12. 
2. Second condition, Y+y: (x+y)? :: 91: 343. 
3. Expanding, 2°+7 : 2°4-32°y+32y+7 :: 91: 348. 
4. Dividing by 7, 2°? : 2°4-82°y4-82y’+y :: 18: 49. 
5. Multiplying extremes, &c., 


49(2°+ y*)=13(2°+ 82°y+- 32y?+4°).> 


6. Dividing by z+-y, 49(2°—2zy+y’)=138(2?4 2ayt7’). 
7. Multiplying,  492°—49zy+-49y’= 1327+ 26zy+ 13y’. 
| 8. Collecting terms, &e., 3862?—7T5zy=—36y’. 
| 9. Dividing by 36, oo i 
10. iss the square, 
ae 625y° _ 6254" _- “49y? 
2 + 376 576 oe B16 576. 
: ° 25y Ty 
11. Evolving, t—Fa 5a" 
: Ty , 25y _32y dy 
12. Transposing, Doe oa od es 
2 
13. Dividing (1) by z, = z 
4y% 12 
14. Values of z in (12) and (18), 355° 
15. Clearing of fractions, 47 =36. 
16. Dividing, =9, 
17. Evolving, y=. 
12 
18. Substituting for y, t=. 


Hence the larger number is 4, and the smaller 3. 


Ex. (75.) Let 2 = the larger number, and y = the less. 


1. First condition, ry=120. 
* 2, Second condition, z+8xy+5=300. 
3. Multiplying, By 8y Oe a =300. 


; 120 
4. Value of z in (1), re 
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5. Putting zy into (8), ni 
120-4 8y-+5(— )-+-40-—=300. 


6. Clearing of fractions, 
120y+- 87+ 600+ 40y=3800y,. 


7. Collecting terms, foe Sa. 
s , soy, 1225 1225 25 
8. Completing the sq., y°— S45 i616 
: 35 5 
9, Evolving, er eee 
5 35 40 
10. 'Transposing, y=qtqazale. 
11. Dividing, 120-+-10=12. 


Hence the larger is 12, and the less 10. 


N 


Ex. (76.) Let « = <A’s stock, then z4+60 = B’s stock, and 
t—63 = (’s stock. 


1. By conditions, 2x+60 : Qa—8::5: 4. 
2. Multiplying extremes, &c.,  82+240—102z—40. 

3. Collecting terms, 2=140, A’s stock. 
4, Adding, 140+4+60=200, Bs «“ 
5. Subtracting, 140—68=72, C’s « 


€ 


Ex. (77.) Let x and y represent the stock of each respectively. 


1. The first condition, x+150 : y—50:: 3: 2. 

2. Multiplying extremes, &c., 22+300—3y—150. 

8. Second condition, x—50 : y+100:: 5: 9, 

4, Multiplying extremes, &.,  9x—450—5y+-500. 

5. Multiplying (2) by 9, 182-++-2700=27y—1850. 

6. Multiplying (4) by 2, 18z—900=10y-+-1000, 

7. Subtracting (6) from (5), 3600 =17y—2350, 

8. Transposing, 17y=5950. 

9. Dividing, y=3850, B’s stock. 
10. Putting y into (4), 9z—450—=5 x 350+ 500. - 
11. Uniting terms, @=800, A’s stock 
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fix. (78.) If the first of the two numbers be 2, it is evident 


that the other will be Se And if the first of the second two 


i) 
numbers be y, the corresponding number will be 

1. Therefore, by first condition, x+y : Ea she Os 13. 
2. Multiplying extremes, &., Bef 18y-e p15 
3. Clearing of fractions, 652+65y=632+75y. 
4, Uniting terms, 22=10y. 

5. Dividing, Z=0Y. 

z oe 5 ag) fi 

6. By second condition, aoe —(z+yj=16. 

3) 

7. Substituting, ee 

8. Multiplying by 3, (2ly+5y)—(l5y+3y)= 

9. Collecting terms, ans 
10. Dividing, ~ 40: 
11. Putting y into (5), £=5 X6=30- 
12. Substituting for z and y, 5:7 :: 80: 42. 
13. By conditions, seem Ore Los 


Hence the first two numbers are 30 and 42, and the last twe 
- wumbers are 6 and 10. 


Kx. (79.) Let the proportion be z : y 


COON SD Oo SP OD 


. Then the cost of z+-y gallons =102-+4y. 
. And the selling price =11z+1ly. 
. The gain will be =x+Ty. 


. By conditions, 10a+4y : x+7Ty :: 100: 433. 
. Multiplying extremes, &c., 432(10z+4y)=100(z+-1y). 


. Dividing by 6}, 7(102-+-4y)—=16(2+Ty) 
. Multiplying, 70az+28y=16z+ 112y. 
. Dividing, 9z=14y. 


But if 9z—14y, it is evident that the ratio of z to y will be as 
14 to 9. There must therefore be 14 bushels of wheat to every 
9 bushels of barley. 


23 
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Ex. (80.) Let the three numbers sought be represented by z 
y and z, respectively. 

Then, as z days : a days :: 1, the whole work : <, the part 
performed by A in a days. 

Andasy:@i: 1: 7 the part performed by B in the same 
time. 


Again,asZ: 6:3 1: ¥ part performed by A in 4 days. 
Andasz:6::1: = part performed by C in } days. 
Again,asy:e::1: 7 part performed by B ine days. 


Angas es G72 + 1 -, part performed by C in ¢ days. 
Therefore, we have, by the question, : 


Sud . 
—+—=1, the whol ; 
iy e whole work 


bb 
5 the whole work. 


“+o =1, the whole work. 


t) 
Let the first of these equations be divided by a, the second by 
4 ana the third by c, and we have 


s 


by Tod 
aty a 
pee eae | 
a tz . 
belie! 
ytze 


Add the above equations together, and divide their sum by 2 


4 : , 11 
because each man’s labor is reckoned twice, and we have ease 
of 


1 1 
Se oe From this, if each of the three last equations 


he successively subtracted, we have 
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I __ —be--ac-ab 


1 
27 52a Be “Babe 
1 ised & be—ac-+-ab 
ee ata iio 
1 1 _bc+ac—ab 
z =yty- Qc Dabo 
That is, z= — a = the time A would dig the cellar 
: bc+-ac—ab é : 
I= aie = the time B would dig the cellar. 
= oe = the time C would dig the cellar. 
Ped och tab ANB, Cymonld dip thio callar 
ab--ac--be sy bets 8 


Ex. (81.) 153—45=108; 108+2—54, A received. 544- 
45—99, B received. 
Let z = A’s stock; then, 


1. Conditions, 153. 3,54 32. 833-: 2 
2. Multiplying, &., 15372=54 833=—44982, 
' 8. Reducing terms, X=$294, A’s stock. 
4, Subtracting, 8383—294— $539, B’s stock. 
bx. (82.) Let 2 = the lady’s eh and y = the gentleman’s 
1. First condition, 24a 
2. Second condition, z+4=y—4, 
3. Clearing (1) of fractions, 2a—8=y+4. 
4, Subtracting (2) from (3), z—12=—=8. 
5. Transposing, ¢==20, 
6. Substituting, 20+4—y—4, 
7. Transpos._g, &e., y= 28. 


Hence the lady’s age was 20, and the gentleman’s 28 years. 


Ex. (83.) We have in this question a right-angled tr“ - -le, 
where the base and the sum of the perpendicular and hypothenuse 
are given to find the perpendicular. That is, we have the sum 
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of two numbers and the difference of their squares given to find 
those numbers. 


Let z = the longest side. 


1. Then, by conditions, MV @—(48—2zy=24. 

2. Evolving, x’?— (2304—962-++-2?)=576. 

3. Subtracting, &e., 96z—2304==576. 

4, Reducing terms, z=30. 

5. Subtracting, 48—30=18 feet. 


Ex. (84. Let ACD represent a circle containing the whole 
farm, and FLD a circle contain- 
ing one of the son’s farms. As- 
sume the diameter of the son’s 
farm to be 10 rods; then the 
contents will be 10«10™* 
.7853898=78.5398 square rods. 
One-fourth part of this will be 
the contents of the quadrant FL, 
KE. That is, it will contain 
78.5398+-4—=19.634954 square 
rods. : : 

But the contents of the square BKEF will be 5X5=25 - 
square rods; therefore the contents of the figure FBKL will be 
25—19.634954—5.365046 square rods. This figure, FBKL, 
will represent one-fourth part of the wife’s farm. But, as her 
farm contained 160 square rods, this figure may be considered 
as containing one-fourth of her share, 160+4—40 square rods. 
And, as all similar figures are to each other as the squares of 
’ their homologous sides, therefore, as the contents of the assumed 
figure FBKL is to the exact quantity which it should contain, so 
is the square of the semi-diameter of the assumed circle to the 
square of the semi-diameter of the required circle. 

Therefore, as 5.865046 : 40 :: 5% : 186.39169 = the square 
of FE or DE, and »/186.39169=13.652—FE or DE. As 
BKEF is a square, and BE its diagonal, therefore BE will be 
equal to the square root of twice the square of FE. 

13.652 13.652 x 2—=872.754208. 


Fig. 1. 


‘and AE. ‘The point M will be 
the centre of the triangle, and 
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A/872.754208=19.306842—EB. 
19:306842-+4-13.652—82.958=BD, 
the semi-diameter of the circle ACD, and 232.958—=65.916= 
its diameter. Therefore, 65.916 65.916 x.7854—3412 poles, 
= 21 acres, 1 rood, 12 poles, the contents of the whole farm. 

As the diameter of each of the son’s farms is 213.652— 
27.304 rods, the contents of each will be 27.804 27.304%.7854 
==5854 square rods, = 8 acres, 2 roods, 254 poles, or rods. 

The four sons will, therefore, have 4585i1—2342 square 
rods. We now subtract what the sons and wife received from 
the contents of the whole farm, and one-fourth the remainder is 
what belongs to each daughter. 8412—(2342+160)—910; 
910-+-4—2273 poles, = 1 acre, 1 rood, 274 poles. We there- 
fore find the farm contained 21 acres, 1 rood, 12 poles. 

Each son had 3 acres, 2 roods, 254 poles. 
Each daughter had 1 acre, 1 rood, 272 poles. 


Ex. (85.) Let ABC be an equilateral triangle, whose sides 
Fig. 2. 


measure respectively 100 feet. 
Let the tower at A be 40 feet 
high, the one at B 45 feet, and 
the one at C 55 fect. 

Bisect AB in D, BC in E, 
and CA in H. Draw CD, BH, 


the lines MA, MC and MB, will 
be equal to each other. The 
lines CD, BH and AE, will each (— a 5 
be a/1002—50?= 86.60254 fect. MD will be one-third of 
86.60254 — 28.86751 fee:. 

As the tower A is 40 feet high, and the one at p 45 feet, we 
first ascertain the point F, which shall be equally distant from 


the top of the tower A and the top of the tower B: The tower 


B is 5 feet higher than A, and if half the height of A be added 
to half the height of B, the sum will be 42.5 feet. 
Therefore, 100: 5 :: 42.5 : 2.J25 = the distance from 
23% 
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Dto F. Let F, then, be a point in the AB, which is 2.125 feet 
from D, and is at equal distances from the top of the towers A 
and B. 

AF will be 52.125 fect, and FB 47.875 feet. 

Draw FL parallel to DC; any point in the line FL will be 
equally distant from the top of the towers A and B. By a pro- 
cess similar to the above we find the distance EG to be 6 feet. 
Thus, 100:10:: 50:5 feet = EG. 

Draw G& parallel to EA; and, as the point G is equally dis- 
tant from the top of the towers B and C, it is evident that, if any 
point be taken in the line GK, it will also be equally distant from 
the summit of said towers. Let this point be IV. We have before 
shown that any point in the line FZ will be equally distant from 
the top of the towers A and B. Let this point be NV. Therefore 
the point IV is equally distant from the summit of the three towers 
at A, Band C. 

_ SPV is an equilateral triangle, and its perpendicular height 
FP, which is equal to GE, is 5 feet. The ratio of the side of an 
equilateral triangle to its perpendicular height is as 1 to .8660254. 
That is, A/1—.25=.8660254. 

Then, as .8660254:1:: RP: NP = 

.8660254 :1::5 : 5.773502 = NP. 

Again, as 8660254 : .5 : : 2.125: 1.226869—PT. 

NP+PT-+ TF=5.778502+ 1.226869-+ 28.8675 1=35.86783 
=F. 

As FINB is a right-angled triangle, VB will be equal to the 
square root of the sum of the squares of FN and FB. That is, 
NB=A/ (NF?+ FB) =W/ (35.867831?+-47.875?)— 

A (3578.52044069), : 

If to this we add the square of the height of the tower B, and 
extract the square root, we shall have the length of the ladder ; 
3578.52044069-4 (45°—2025)=5608.52044066 ; 

V (5603.52044066)—=74.856 feet, the length of the ladder. 

5603.52044069— 1600=4003.52044069—»/ (4003.52044069) 
=63.2733 feet = the distance from the foot of the ladder to the 
base of the first tower. 5603.52044069—2025 =3578,.52044069. 
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A/ (3578.52044069)—=59.820-+, distance from the base of the 

second tower; 5603.52044069—552—2578.52044069 ; 

A. (2578.52044069)=50.779 feet from the base of the third tower. 
Thus, we find the distance from the foot of the ladder to the 

base of the first tower is 63.2734 feet; second tower, 59.820+ 

feet; third tower, 50.779-+ feet ; length of the ladder, 74.856+- 

feet. 


Ux. (86.) Let AB=c; AC=3; BC=a; x=AD. 


Fig. 3. 
B 
A =e 
1. Therefore, DB=c—xz. 
2. Now, CP=AC?—AD?=3?—2z?, 
3. Also, CD?=CB’—DB=a’—(c—z)’. 
4. Whence, ?—C42rt—7 =) —2’. 
2 2772 E 
5. Therefore, pao te" _ap, 
ne ae 
6. And Bike woe ew ahi 239) 
2c 
Ex. (87.) From the given point C 
P let lines be drawn to: the three 
angles of the triangle ; and let CD 
be perpendicular to AB. Let PF HW 
=a; PG=b; PH=c; and AD G 
=z. Then will AC=AB=2z ;- K 
and CD=/ ACAD = fF = / 
zr/3; and, consequently, the area 4— ee B 


of the whole triangle ABC=CD 

<xAD=z2*,/3. But this triangle is composed of the three 
triangles APB, PBC, and APC; whereof the respective areas 
are ax, bx, and cz. Therefore, we have x/3=ax-+be+ez. 
Dividing both sides of the equation by x, we have z/3=a+ 


. 
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atbdte 20430436 ; 

lg cca Bade Sige s Pe AE EY) foo 
b+te; therefore eaters =77390508 49.6524- feet 
But AB—2z—199.304 feet. Therefore each side of the triangle 
will be 199.304+- feet. Ans. 


2 1 2 52 1 2 
Ex. (88) PEOPLD4H4 5 EN _ OTN 905, 
225 x 16-=$36000, 


Ex. (89.) Let AHC represent H 
the loaf, and FADL the loaf 
after the crust is removed. Let 
LB*or HK=z, the thickness of 
the crust; AC=12 inches, AB or 
HB—6, KL—6—2z. Draw BE; 
then BEL is a right-angled tri- 4 B Q 
angle, the right-angle being at L, the side BL—z, and BE= 
6—z. Therefore EL, the semi-base=,/ZEB’— LB’, or EL= 


NV 6—2 —2x?=p/36—12z, the semi-base of the loaf. 
And by the rule for finding the segment of a sphere we have 
(6x6x38+6x6)6 x .5236—452.3904, the contents of the 
large loaf. By dividing by 2, we have the contents of the smaller 
loaf= 226.1952 cubic inches. 
The following will therefore be the equation for the smaller 
loaf: 
((86—122)3-+ (6 —22)) & (6—2z).5236—226.1952. 
We divide this equation by .5236, and obtain 
((86—122)3)+ (6—2z2)") x (6—22)— 482. 
By dividing by 2 we have ¥ 
((86—12z)3+- (6—2z)’) x (8—z)=216. 
By reduction, z°—182?+-81z—54—0. 
We first suppose =.7 or .8, and substituting these supposed 
values of z, we have (.7)°—18(.7?)+-81(.7)—54=0. 
Evolving, .343—8,82+56.7—54——5.777, first error too 
small. ; 
~econd value of 2, (.8)—18(.8)?-+81(.8)—54—=0. 


Lyvolving, .512—11.52+64.8—54—.208, second error. too 
small, 
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Then 0.5: .1:: .2: .003, correction to be added to .8; thus, 
8-+.003=.803. This value of z we find too small, and we sup- 
pose 2 = ,803 or .804. 

Then by jhe supposition, (.804)’—18/.804)?-4+-81(.804)—54—0, 

Evolving, .519718464—11.635488+-65. ene 54—=-+ 00823, 
second error too large. 

Therefore, .054 : .001 : : .004 : .00007407, correction to be 
subtracted from .804; .804—.00007407=.8039, near the value 


-ofz. This value of z we find too large. 


Again, suppose z — .80887, or .80386. 

By supposition, (.80387)’—18 (.80387)?+-81(.80387)—54=0. 

Expanding, .519466402520603 —11.6317255842-+4 65.11347 
-—54—=-+.00121, too large. 

2nd supposition, (.80386)—18(.80386)?+ 81(.80386)—54—0, 

Expanding, .519447016552456—11.6314361928-+4 65.11266 
—54=-+.00067, too large. 

Therefore, .00054 : .00001 : : .00067 : .00001 to be subtracted 
from .80386 ; .80386—.00001=.80385=—=z, very near. 


Nors. — This answer is true to less than one hundred-thou- 
sandth part of an inch. 

Ex. (90.) Let AC=100; Bu=80.27-+, or /64444; EF= 
32, and z=BA, to find AB, BC, and DC. 


By similarity of triangles, and the rues of proportion, we find, 


Fig. 4. 


pS Dae 


7€33 Of Ze 


8 


7G 36s 


w 
i) Se a aay 


ANHRRAR RAR DBR 
bys) 
esos 3 


SS 
3 Bowe 6 


Sidicns 
ae an. 
OreAG.: Fe +: FE: DH, 
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1024 


Therefore, z—32 : 382:: 32: ag DH. 
CA=10000; a?==32?—1024, therefore mn=1024. 
24 
And eee Si and 2 eee - 
n m 


DB'=64444 ; therefore, CA°—DB’=10000—6444$—35553 


And 82-+-m’=32-fn’ 435558. 
(3245) — (32-+-n)?435553. 


6 
Expanding, 1024 fees Fe 


= 1024-4 64n-+-n?+3555§. 


65536 1048576 
4+- 


n n 
65536n+-1048576=64n?+-n'+35558n7. 
n't.64n?+ 3555 $n?’— 6553621048576, 
Lhis equation is reduced by cubie and higher equation. 
Let = 21 and 22. 


=64n4-n?-+ 85558. 


655362 = —1441792 


—1376256 = = 
1568000 == 35558? =  —- 17208888 
592704 = 64n3 = 681472 
194481 = nt = 234256 
978929 * "11948248 
1048576 —1048576 
—69647 1462488 


1462488169647 = 2158958. 

2158058: 1: : 69647 : 34. 
n—=21+4.3=211—=DH; 1024-+211—48-—AG, 
32+4214—531—CD; 32448—80—=AR, 
10000—6400=3600; »/3600—60 BC. 


MISCELLANEOUS QUESTIONS, PACT 


Hix. (91.) Let BCE represent the conical glass, and NAD a 
ball put into it. Big. 8. yy 

Let BC=5 inches, BR=21, RE=6, 
and AF thg semi-diameter of the ball = 
2 inches. 

Then 5X52 .785398=39.2699— 
the cubic inches in the glass; 39.2699 
+5==7.85398= the quantity of water 
in the glass. 

Let 2 = the axis of the ball that will 
be immersed in the water. 


And (8X%4—2z2X27).5236—6.28322?—1.04722? = contents 
of that part of the ball, GA, HP, that will be immersed in the 
water. Z 


Then, by similarity of triangles, &c., we find, 
Pb het Al AB—=2176: 22. 4¢—AK. 
2. REP4+BR=BE’; 6.254+36=42.25 ; »/42.25—6.5 
= BE. 
Sober A 2 Pine 222 6.00922): 02a Es, 
4. FE—FP=PE ; 5.2—2=3.2=PE. 
Therefore, KE—PE+PA=3.2+ 2. 
Then, as similar cones are to each other as the cubes of their 
altitude, we say, 
5. As 6%: 39.2699 : 28.242’: 7.85398-+46.28322" 
== 1.047225 - 
Suppose z=.54 ; then, 
6. 6 : 39.2699 : :32p2 = 74’: 7.85398 +6.2882 «54° 
—1.0472 .54?. é 
7. Or, 216. : 39.2699 : : 52.813624 : 7.85398+41.83218112 
—.16489. - . 
8. Collecting terms, 216 : 39.2699 : : 52 a1 3024 = 902127. 
Q. But 216 : 39.2699 : : 52.813624 : 9.51088. 
10. The result in (8.) should have been the same as in (9.). 
11. Therefore, 9.52127 —9.51088=.01039 the first error too 
small, 
Again, suppose 2=.90, 
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12. Then 6? : 39.2699 : : (8.2.55)? : 9.585063. 
18. Or, 216 : 39.2699 : : 52.734875 : 9.585063. 
And, putting the last supposed value of z into (6), we have, — 
14, 216 : 39.2699 : : 52.734875 : 7.85398 6.2832(.55)? 
—1.0472(.55)°. 
15. Or, 216 : 39.2699 : : 52.734875 : 7.85398-+-1.900668 
—.1762279. 
16. Therefore, 216 : 39.2699 : : 52.734875 : 9.57842. 
But, by the supposition, this last number should have been the 
same as in (12). : 
17. Therefore, 9.58506—9.57842—=.00664-+. 
We, therefore, find the last error to be .00664 too large. 
First error, —.01039 
Second error, +.00664 
18. Sum of the errors, —.01703 : .01:: 01039 : .006. 
19. .54+-.006=.546, Answer. 3 
That is, the axis of the ball will be immersed ,545, of an inch 
in the water. 


Ex. (92.) To obtain the correct answer to this question, we 
place 144 balls on the bottom of the box, and on these we place 
121 balls, and then 144, and so on; the layers of balls containing, 
alternately, 144 and 121. And when we have filled the box up 
to the 11th inch, we find we have J 

8 layers of balls, containing each 144—1152 balls. 
and 7 layers, each containing 121—847 balls. 

We find the number of layers in the eleven inches by dividing 
11 by the square root of .50=.707-++ ; thus, .11+.707=15. 

We now wish to find the number of balls that can be placed 
above the 11th inch. On the first 8 inches we can place 5 rows 
of 12 each = 60, and 4 rows of 11 each = 44. And on the last 
4 inches we have sufficient space for 4 rows, each containing 12 
balls = 48. 

Hence, the box will contain 1152+847+60+44148=9151 
balls, 
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PROFESSORS AND INSTRUCTORS 


ARE RESPECTFULLY INVITED TO EXAMINE 


wrecnleafs We Wathematics: 
AN ENTIRELY NEW COURSE, 


Clear, Comprehensive, Practical, Complete, 


For all grades of Learners. 


HO COMMON SOROOLS. 
NEW PRIMARY ARITHMETIC, 
NEW ELEMENTARY ARITHMETIC, 

 . OR, NEW INTELLECTUAL ARITHMETIC, 
NEW PRACTICAL ARITHMETIC. 


For High Schools, Academies, & Colleges. 
NEW PRACTICAL ABITEMETIO, 


OR, NATIONAL ARITHMETIC. 
NEW ELEMENTARY ALGEBRA, 


@ Or, New Higher Algebra. 


GEOMETRY AND TRIGONOMETRY. 


8 EACH BOOK COMPLETE IN ITSELF. 
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SS a : 
zetical Arithme etic 1@$ 


AN ENTIRELY REW WORK, 
FOR SCHOOLS AND SEMINARIES. 


324 pp. Price 90 cents. | 


Especial attention -is invited to its many 
DISTINGUISHING CHARACTERISTICS. 

1. The prominence given to the ENUNCIATION of GENERAL | 
PRINCIPLES, (pp. 13, 18, 26, 35, 44, ete.) 


2. Thesimple and clear treatment of Noration and NUMERATION. 


3. The early introduction of the Decimax Pornt, (pp. 15, 16,)_ 
and the explanation of the values expressed by figures at the 
right of the point, (p. 52.) ; 


o 


4, Excuancr of Commopities, Britis AND INVOICES, Accounts, 
Lrepcer Corumys, (pp. 72, 78,) and various useful application 
(pp. 142, 178, 186, 187, 202, 263, 212, ete.) t 


5. The discussion of -Facrorine before Multiplication by 
Factors, (p. 83,) or Division by Factors, (p. 84.) 


1 
6. Lhe simplification of Division of Common Fractions, ‘i 
(p. 117,) and of Division of Decimals, (p. 139.) ‘q 


7. The introduction of Compounp DENomINaTE Noxon 
(p. 162,) after Fractions, so as to avoid at least eight special rules 
in Reduction, Addition, and Subtraction of Denominate Numbers. 4 


8. The Mrrric System of Weicuts and Measures is in its” 
proper place, in the body of the work, (p. 155,) and references: 
made to the same in subsequent parts of the book, (pp. 164, 166, 
170, 187, 247, 283, etc.,) as urged by Pror. Newton, of Yale 
College, Presipent Hiti, of Harvard University, Pror. Henry, | 
of Smithsonian Institute, Pror. Rogers, of University a 
Pennsylvania, CHANCELLOR CHAUVENET, of Washington University, 
Sr. Lours, and others. 
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9. The different cases or problems in Smuete InteReEsT are 
treated in orderly connection (pp. 205, 211, 212.) . 


10. The improved method of treating Mrpiai, Proportion, 
(p. 298,) and the definite illustration of Evoxurion, (pp. 276, 277.) 


ll. The presentation of important new topics and applications, as 
the CeNTAL (p. 153,) Government INTEREST, (pp. 205, 210,); Ex- 
amples of Interest ar 7,3, per cent. (pp. 206, 216,); Annual 
Interest, (p. 219,) ; New encone Interest Rue, INTERNAL REVE- 
NUE, (p. 252,) ; EnexisH Decrmat Money Recxonrne, (p. 258,) etc. 

12. The avoiding of all that is OpsoLtetTE, or EXTRANEOUS, 
as Beer Measure, the Barley Corn, the Nail, Old Currencies, 
Duodecimals, Permutations, Combinations, ete. 

138. The AnatyticaL Processes throughout, making written 
Arithmetic in all its steps intellectual, never before to the same 
extent attained in any work. ; 

14. The thorough enforcement of educational results, by means 
of systematic Revirw Questions and ExerrcisEs, (pp. 32, 54, 58, 
122, 186, etc.) - 


TIME SAVING AND LABOR SAVING. 


It will be noted that this work with GreentEar’s New Primary, 
and New Exementary, or New Inreviecruar Aritumertics, forms 
a clear, practical, comprehensive system, 


COMPLETE IN ONLY THREE BOOKS, 


and is believed to be, the cheapest, most convenient and productive, 
that has ever appeared. 

By its use, in comparison with certain crude, overloaded, and 
long spun out courses, of five or more books, with such catch 
penny accompaniments, as Table Books, Dictation Cards, Books 
of Principles, Keys of Answers, Grammar School Editions, etc., 
it is safe to say that the learner may not only make. better progress, 
but, at least, 


- SAVE TWO YEARS OF VALUABLE TIME. 
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GREENLEAF’S 
NEW ELEMENTARY ALGEBRA, 


FOR COMMON SCHOOLS AND ACADEMIKS. 


324 pp. Price $1.25. 


This new work excels all like books: 

1. Inbeing simple and easy, yet comprehensive. 

2. In treating the entire subject analytically. 

3. In combining logical clearness and exhaustive thoroughness with 
terseness and elegant conciseness. 

4. In the numerous driginal practical methods. 

5. In the happy manner of treating* discussion of problems, 
rationalization, and radical equations. 


GREENLEAERY’S 


ELEMENTS OF GEOMETRY, 


FOR HIGH SCHOOLS AND ACADEMIES. 


320 pp. Price $1.25. 


Attention is invited to the following considerations concerning this 
new work : 


1. Its arrangement is the simple and 
elegant order adopted by Lucunprz. 

2. The methods of demonstration are 
complete, yet simple and concise. 

3. The acknowledged improvements of 
M. pa Cunma have been carefully incor- 
porated into the work. 

4. The converse of propositions has 
been demonstrated in many cases. 


5. The Miscellaneous Geometrical Exercises constitute a valuable 
feature, not often found in an elementary work, 
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GREENLEAF’S 
ELEMENTS OF TRIGON OMETRY, 


FOR J AND COLLEGES. 
170 pp. Price $1. 

This is regarded as the most elegant treatise of the kind in the 
language : 

1. The Plane and Spherical Trigonometry 
forms a complete system, analytically treated 
and practically applied. 

2. The Trigonometric Functions have 
been regarded, in accordance at the modern f 
method, as ratios, but reference has been 
made to such points of the old methods as are 


deemed valuable. 

3. The entire work is elementary and progressive, and at the same 
time full and comprehensive, containing the most useful applications, 
with full tables. 


GREENLEE AE?’S 


GEOMETRY AND TRIGONOMETRY, 


ws a 
Hor Academies and Colleges. 


490pp. Price $1.75. 


GREEN UBAE’S 


SURVEYING AND NAVIGATION. 


IN PREPARATION. 


Also, other books of a complete course, to be issued as fast as may 


be consistent with their careful composition. 
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PROFESSORS AND INSTRUCTORS 


are respectfully invited to examine 


Greenleaf’s Uew Higher Algebra, 
AN ENTIRELY NEW WORK, 


containing many important improvements, and meeting very fully 
the requirements of the best standard of instruction. Especial 
attention is invited to 


The judicious selection and arrangement of topics. 


The brevity and clearness with which the various subjects 
have been treated—all the essential subjects hay- 
ing been brought within SSO pages. 


The character of the examples, especially the exclusion of all 
such as are calculated to merely puzzle. 


the clear treatment of Radicals, Imaginary Quantities, 
and Binomial Theorem. 


Lhe separate discussion of the three methods of completing 
the square in Quadratic Equations ; the separation 
of eguations in the Quadratic Horm from true 
Quadratic Equations; and the classijica- 

tion of Simultaneous Hguations. — 


?he treatment of Recurring Series (Art. 378, —381), especially 
the distinction between the scale of relation of the terms 
and of the co-effictents ; the plan of keeping 
the co-efficients and variable distinct, 
and the method of obtaining 
the sum of the series. 


the method of treating Logarithms, especially (Art. 888, — 404), 
and LHeponential Hguations, (Art. 418, —428). 
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The statement of the General Properties and Transforma- 
tion of Hyuations, (Art. 434,466), and the illus? 
tration of each by examples. 


Zhe application of Descartes’ Rule to imaginary roots, (Art. 
453); cveatment of Synthetic Divisions, (Art. 464); and the 
collection of various tmportant principles under tre 
leading signs of Polynomial Functions, introduc 
Zory to Sturm’s Theorem, (Art. 473, —475). 


No better indication of the superior merit of 
Greenleaf’s New Higher Algebra 
‘s needed, than its rapid introduction into the leading educational 
-nstitutions of the country, and the uniform satisfaction it gives. 
It is now a regular text-book in 


Amherst College, Brown University, Massachusetts Institute of 
Technology, College of Holy Cross, Wesleyan University of 
Middletown, Pennsylvania Agricultural College, Exeter 
Phillips’ Academy, Andover Phillips’ Academy, Maine 
Wesleyan Seminary, Westbrook Seminary, 

Lewiston Falls Academy, 


and in many other Colleges and Seminaries. 


Greenleaf’s New Higher Mathematics. 


GREENLEAF’S NEW HIGHER ALGEBRA, 
GREENLEAY’S ELEMENTS OF GEOMETRY, 
GREENLEAF’S ELEMENTS OF TRIGONOMETRY, 
GREENLEAY’S GEOMETRY AND TRIGCNOMETRY. 

Other works of a COMPLETE COURSE, Will follow, as fast as may 
be consistent with their careful preparation. 

{= GreenLEAF’s New Hicuer Atcesra must not be con- 
founded with GrerexLEesr’s TREATISE ON ALGEBRA, which is an 
entirely different book, and first published in 1853. 

(eS SINGLE Specimen Booxs of the course, forwarded, postage 
‘prepaid, when desired for examination with a view to introduc- 
tion, at 120, 100, 80, and 120 cents, respectively. 


ROBERT S. DAVIS & CO., Publishers, 


AS Washington Street, Boston. 
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: GREENLEAF’S 
New Primary, New Intellectual, and New Practical 


A aR To EE IVE ee ea SS 


Greenleaf’s New Elementary Algebra, 


were unanimously adopted by the Vermont STATE BoarD OF EDUCATION, 
in February, 1867, to be used in all the Pusitic Scuoo.s of that State, 
for a term of FIVE YEARS, as required by law. 


GREE NLEHEAE’S 


ARITHMETIOS AND ALGEBRAS 


are those most generally adopted for the best schools in 


MASSACHUSETTS. 


GREENLEAF’s ARITHMETICS constitute the only complete series ever 


adopted by a STATE Board OF EpuCcATION, for the Common Schools of 


NEW HAMPSHIRE, 


and are now used in nearly all the towns of that State. 


GREENLEAF’S SYSTEM 


is that authorized to be used uniformly in upwards of 


FOUR HUNDRED CITIES AND TOWNS IN MAINE. 
GREENLEAY’S are favorite text-books, and used more than any others in 
RHODE ISLAND AND CONNECTICUT. 

GREENLEAF’S Serius is meeting with increasing favor in all parts of 


NEW. YORK, 
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GREENLEAF’S 


NEW COMPREHENSIVE SERIES OF ARITHMETICS, 


New Algebras, 


having been approved for the Counties generally, have become the estab- 
lished standard in 


NEW JERSEY. 


GREENLEAF’S ARITHMETICS have been introduced in 


PENNSYLVANIA 
into more districts and is used more uniformly in counties than any others. 
GREENLDLEAE’S MATHEMATICS, 


now rendered complete, have a growing popularity in all the 


WESTERN AND SOUTHERN STATES, 
GREENLEAF’S ARITHMETICS AND ALGEBRAS, 


are approved text-books for 


NORMAL SCHOOLS AND COMMERCIAL COLLEGES, 
in all parts of the country. 
GREENLEAEF’S ARITHMETICS 
are now used with satisfaction in the PGRN ScHoo.s of 
NEW YORK CITY, PHILADELPHIA, 


and many other cities. 


GREENLEAP’S HIGHER BOOKS 


are now used in many leading 


COLLEGES AND UNIVERSITIES. 


Sige GREENLEAY’s New Series gained, during a year ending January 
25, 1868, a circulation of 
75,719 VOLUMES. 
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GREENLEAF’S NEW SERIES 


is the only COMPLETE one, which, by force of intrinsic merit, has been 


sufficiently introduced in all parts of the country, to have become 


A NATIONAL STANDARD. 


A desirable uniformity, so far as ARITHMETICS are concerned, already 
exists in so many cities and towns, upon Greenleaf’s well-tried system, 
that every inducement exists, it is believed, for a systematic effort to 
effect upon it, in every town and district, 


AN ENTIRE UNIFORMITY. 

In order that this may be the more readily accomplished, the publishers 
agree to furnish the several books of Greenleaf’s New Series, in exchange 
for the old books by other authors, or for old editions of Greenleaf’s, 
of corresponding grade, at about one half the wholesale prices : — 

New Primary Arithmetic, 10 cts. | New Elementary Algebra, 60 cts. 
New Elementary Arithmetic, 20 cts. | New Higher Algebra, 75 cts. 
New Intellectual Arithmetic, 20 cts. | Elements of Geometry, 60 cts. 


New Practical Arithmetic, 40 cts. | Geometry and Trigonometry, 75 cts, 
SCHOOL BOARDS AND TEACHERS, 


Who have seen the vast injury that has been done to education, by the 
{ntroduction of ‘‘specious novelties,” or ‘“‘ephemeral works,” and who 
would avoid the expense of frequent changes, will find 


Greenleaf Standard and Enduring. 


d= Stincie Specrmmen Books of the Serres forwarded, postage prepaid, 
when desired for examination, with a view to introduction,at 15, 30, 
BO, 60, 80, 120, 100, and 120 cents, respectively. 


B@> Correspondence of those contemplating changes is solicited. 


ROBERT §. DAVIS & CO., Publishers, 


45 Washington Street, Boston. 
J. A. BANCROFT AND COMPANY, OAKLEY AND MASON. 


* PHILADELPHTA. 288 New York. 
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